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ibox microcode is in T-raemory 
51 (4eciuial) tuts in Ibox microword 
Force all mamory symbols into .'ILD file 
t-andon uaiuress allocation and constraints 


ana Scoreboard documentation. Added: lieu CTX CTL/ encoding tor forcing 
references. This is for the new utrap/SII timing fix. 

Uword width is now 


I'MTSCI/ encodings to correct -ilVL CfcCJ(hl)/ RO scoreboard problem. 

for possible/probable later use by hardware. 


This 


7-Jan-d3 


a 


o-5ey- -i2 


11- .ar-Pc 


CTx C m L/, 
word context for memory 
Added : Yew 
51 bits. 

Added: new “string mode" encoding to T1MISC2/ 
enables bar -are *o defpte a state-machine. 

Adaed: nev UMT5C2/ nicrofield encoding FORCE.SET.SB.ENA.QPBUS.PARITY. fi the 

je In ter, : t»e "string mode" encoring in ux rSC2/. Aaoe* UTRAP C1P encoding to UMISC2/ to tix 
1ND-X 1F3PK CYCLs vs. Unaligned operand microtrap bug. 
deleted D :UX CTL/ field. 

Added 3 T r '■ IF MEM R~Q encodings to UMISC/ microfield. 

Added UMlSC2/ microfield (back up to 50 bits). 

Charsgeu effects of OPVALIH/GPR. ItfM t.o fix RAF problem in S-gliteral and (PC) + . 
kLso, we only generate OPVALI ) if the operand is -RAF now. 

Also, we loop on setting RA P until 'box asserts Ibox.Ferror to cause us to Istall* 

Commuted Pcancn cliange: oelet? IFOF ' CIL/CDPFBR.F. 

Added new encoding to UVISC2/ field: ^N’A.dPBUS. PARITY. 

A iue u DVldX CTL/ field. 

documented ucorie restriction in CTX CTL/ ufi>>1d. 

Clarifies iocumentation of IhD loaning. 

;<ip out Comnatiui 1 i ty Moo?, m-lce some minor changes to ufields as the design progresses. 


Reassign 
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>56 > uii. L’ locations. fttil explicit G?« macros for 7. Glackeroeyer . Add new CPC source encoding in the 

>57 > Simux select fitlo. Added u^isc encoding to clear CPC valid. 

*53 ; 7 19-.:>c-31 rfajor Revision tu brinj definition up to the new Ibox design. w uch documentation was removed/ 

>59 > since the nc •. Iuoy Level II & ITT specs, are more complete than their predecessors. 

>60 ; r> -Jun?-41 ajor revision to bring micromachine definition up to date with the Ibor microword spec (by A. 

>61 > “lele»iiu.s/ or*cinail/ fcon. is file). .. any fields are chanqed/added/deleted/modifiea. Hooks to 

>6 2 ; support flushes are adued. L ’.ISC/13.^LhSM.CLnlD now conditionally loads CPC from VA if 3ranch_True. 

>63 ; c 1 C-’.ovenue r-0) -ii nor uc>cu.aentation fix. Cnanged A-C1UVCTL/ default encoding. 

>6 d ; A 31 -ictober-3G First version considered stable anu usaule for coding all of Ibox microcode. Added .DEFAULT 

>65 > conventions. Added validity checks oti branch combinations and meager checks on memory request 

>66 > encodings. 

>67 > .i 1 f -'"etcher -79 '-'ore changes in the. mtsc. fielu encodings. KLUG Unwind Done signal is now under microword control. 

>6« > 7 13-Dctober -80 n^suits of reviews with A. ielenius/ ?. Knight/ and C. Liu. Chanqes to '‘WRITE.VA. READY" generation. 

>69 > The RI IT, DONE" signal disappears. iisc. encodings and microword length are changed. 

>79 > 1 5-uc toiler-80 Cleann. up and updated tne information \ encoJings of most of the fields. Added the UMISC field. 

>71 > Split tf-- ibov el for.t into three files: IBQXDEF / TRHXMACRO/ and IBQXCODE. 

:72 > o 25-August-1980 Start of 'istory. Initial definition of Ibox microword. File is formatted for macro area and 

>73 ; microco i area. 
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I BL X DFr . ■ ' C 


••ICxOi 1 jCj 2) 7-fr.AV-d4 15:02:15 

Tbox t icrc .,01 - definition - Dummy Fields 


7 3.73 


Vd'iUS Ibox 'lcrocode 


75 

76 

77 

78 

79 

80 

81 

,82 
;<33 
:P4 
;85 
> 86 
>87 
>88 
; 89 
>90 
*91 
>92 
>93 
>94 
>95 
;96 
?97 
>93 
>99 
>10C 
>101 


.PACE 


Ibox <icroworcl definition - Gummy Fieics" 


/ 

; This is used to implement the ?xplirit JPi macros tor <ich G. 
> not expected that the systen icrocode -fill use this. 

/ 


CPRKKG/=<103S1CO> 
9 0=0 
k1=1 
82=2 
h 3=3 
8 4 = 4 
K5=5 
R6=6 
87 = 7 
R8=8 
89 = 9 
84=0 4 

81 1 = 0 b 

8C=0C 

8ll=0D 

RR=0E 

«F=0P 


ft is 


GP«RSC32/=<103:102> 
GPRRiSGl 0/ = <10U1CO> 



\« >• s« N* >• N« N* N« >« \i >• X* s» S« N* X* X» >• X» X* X* X» X« N* \« X* >• *v# \ a X* \» N* >. \ a **• \ a > a \ a %• >• N« \« *H« >• X* X» 


ranx. c>. 

I 9 d X D p F • :TiJ 
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173 

1M 

135 

106 

107 
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109 
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112 
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114 

115 

116 
117 
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119 
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121 
122 

123 

124 

125 
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1 29 

129 

130 

131 

132 

133 

134 

135 

136 

137 
136 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 
15f 


Inox Microwor •-1 Lr.i Mor- - ’ eal Fi-i'?' 1 


/ 

; ’.'ext n'icrosd-iress 

r 


NFX‘ r /=<7: , »>/. 

i * 0 / =<0 : 0 > 

M10 / - < 1 :-•> 

f.20/=<* :0> 

N 30 / = < 3; 0 > 

.43= 


SZTALlDRrSS 

/ 

• 

/ 

/ 

/ 

• 
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Use ' in ' ./ validity checks 

Ditto 

M 
• I 


• I 


/ 

/ 

/ 

/ 

• 

/ 

/ 

r 

/ 

• 

/ 

/ 

• 

/ 


Ibox branch enable. The outputs of the HJXes are 07*4 witn N r XT<7:0>. 


in cod iny 

UBEN ,UXO> 

U' D’J IUX<2> 

UBEN FUX<1> 

UOCN 

•'UX<0> 

0 

r\ 

0 

0 


0 

1 

0 

Quad*Octa 

DPAM MEM<1> 

DRAM 

ME^ <Q> 

2 

RLQG first bit 

I>6AM CT v <2> 

DRAM CIX<1> 

DRAM 

CTX<0> 

o 

0 

0 

0 


0 


T.'PiN/=<9:6>, .0E.FAULT=<UPtj|/Xd , : > 

NHBr- h=0 

Q+u. ACCESS=i,. VALI0TTY=<. '.til.Z< />, J> 

ACCRS$=1 ,.VALIDITY=<.EULL<N2o/>, * 1> 
RLlJG_F6 = 2/.VALIDITY=<.EQLC<N30/>, 71> 

CO NTLXT=2/«VAL10ITY=< a EQLC<N3i/>/ 81> 

QUA [ . ilCTA=2/.VALIPITY = <.D0LC< 30/>, r " J> 


;No branch (*iQP). 
;(Q+u) and Access type 

;9log First bit 
;Operand Context 
;lt we know operand 
; is ^uad or Octa 


■ 

/ 

; Ifork Control Field. This aecides unether we should oo an Ifork. If we 
; decide to do an Ifork/ the UBFf.V and next/ fields are iqnored. 

/ 


TFQRK t,TL/ = <l 2 :10> / .DRF AUl. T = < I FT K CTL/'<J?> 


N11P = 0 
XE , *.GkY=l 
R FGTsTiI7= 2 
I.MMEDIATr-3 
QOAP - 1 


• Jo Ifork 
/[fork if 
; Horn, if 
;Tfork if 
;ifork if 


IFQFK=6 / • VAL.IQIT¥=< a EQLt<‘J -Ch/>,<l'b' . /N3BF,N>3> 


Asrc+(Read*BWL) 

Vsrc+krite+((Read+rfodify)*BfcL) 

R FAD* PwL 

Quad 

; Ifork DAMMIT 
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>172 
>17? 
>174 
*175 
>176 
>177 
>178 
>17 9 
>180 
>181 
; 182 
>183 
>184 
>185 
>186 
>187 
>188 
>139 
>190 
>191 
>192 
>193 
>194 
>195 
>196 
>197 


IBOX.'CS 
180XD r F • :■ 1C 

.PAGE 


HICib'2 h.02) 7-MAX-6*1 15:02:16 

Ibo^ icco-or 1 Definition - ->eal Fields 


73.73 — VENUS IDox Microcode 


Page 


INDIRECT fetches 


/ 

> Microtray Contcol Field. I a is auables a microtrao in toe 4 -XT cycla 

> basod or. unaligrunent at toe IVA t’IS in this cycle. 

/ 

U^PAp CTL/ = <14:13>,.35F AULT=<n”*.Ay C'TL/ TNUISI T> 

I«riTbIT=0 > No unal. traps in the next cycle, 

iv iIk c ’CT=i / .VALIDlTY=<..h C.DOr . ..9L:<CTX CTL/>, <.CTX C TL/ 1ND1 RLCT> 3 , 

. 1 9LC<CTX CTL/>, <CTX CTL/AUTQTNC.DX?>JJ, 

. lC< -!C v />, <MCF/RE4D_V_8CH , C>:n> 

>Trap next cycle for Unal 
JPEuAMD=2,. VALID ITY=<. A'iuC .- T QLC< JF.j^K C?L/>>< rpfiRK CTL/MfcMQtVY>l, 

• r. j[ C<1, JlN/>,<UbEN/Q+ 1.ACCSS3>1, 

. QLC<MCF/>,< W CF/CONDITIONALS, 

.5 JLC<OPVALID/> / <nPVALID/MEM3PV>33> 

>Trap next cycl« for Unal. (<n) or 
; any other unal. operand. 

/ 

> Control of the 2-input adder inputs is dictated by the A“UX SEL/ and BKUX SSL/ 

> micro fields. 


A' UX SEL/s<171l 5>, .Dr c AULT= CA v UX l./X -0> 


ZFkG=0 

AMUXFC=1 

FHUr=2 

i FGFL'UF. = 3 
GPk=4 

GPH.LSI=5 
GPr .LS4=6 
*0U3=7 


i .iuv to from TUP lodule 
+ 4 
-4 

Something solecteJ via GPPSSL field - take from 
i, 1US if jbu~ match. 

Ditto, x2, stall 1 cycle if 
ditto, x4, stal’ 1 cycle if 
Take from *hus (used during 


/bus match 
«bu3 match 
f lush. «ibus 


utrap) 


PMUX jFL/=<2u:lfl>,.DEFAULT = <8MUX 3FL/H0LDVA> 
ZXRO=0 


V 1=1 

ADU"*CTX=2 
C?C = 3 

uMUX.I8F=4 
DMUX.TMD=6 

IIOU>VA=7 


Adder context as dictated by CTX.CTL field 
CPC froa [UP module. This is only used for 
itrinq continue flushes. 

Ibuffar data from Dir.ux 
I uata from 5mux 

" lot a ?mux select function - mnioit 
clocking ot the VA LATCP. 






I - 1 C i- 
FC 


:..(. 2) 7- "'-84 15302:16 V3.73 

Tbox ■••icrovoru Dslimtior. - Seal fields 


V-;nUS Ibox microcode 


;19H 

.PaG£ 

>199 


; 200 

✓ 

; 20i 

; Context Con 

>202 

; dote: the d 

; 20 j 

.1 See t.'ifc uco 

✓ 29 4 

• 

/ 

>205 


; 296 

CTX C?L/=<23: 

; 207 


? 209 

> 

>209 

• 

/ 

;2io 

; £needing 

-.21! 

> 

; 212 

D 

;213 

1NDIhCCT-l 

; 214 

.1 OR 2=2 

) 21b 

UN is rMP-3 

>216 

AU’I'JDFC=4 

>217 

AUTO INC•DSF 

>218 


>219 


;220 


>221 


>222 

■ 

/ 

>2 23 

; UPi< address 

>2 24 

• 

/ 

✓ 225 


✓ 226 

GPR S5L/=<26: 

; 22 7 

ISTftKAh=0 

; 229 

I H0F.X=1 

>229 


>230 

PRrVAHJ+l =2 

>231 


>232 

P»EVAIiD=3 

>23 3 


>234 

Rl.r 7_UNWIND 

✓ 235 

tXPL1C1T=5 

>236 



for Adder, 
t for til i S 


erory nef-’C'incos, and /••loo entries* 
»i ; J »ust Dt either CTX CTL/fK.A or 
list At tjia enl oi this fil.;. 


CT:< CTL/1 jniRPCT. 


A Juar 


- - contexts (in Bytes) - - 

Memory Ref. PLUG p ntrie3 


>DKAri CTX 
> d 
; if 

;*-<log CTX 
;-D c A;, CTX 


Of?AM CTX 
1 
2 
X 

I)RA U crx 

4 


Dk i’ CTX 

4 

x 

X 

-OR8M CTX 

X 


> GPK4UD is extracted from Tstreum<M> in this cycle 
✓Index register is being aodressed by a saved Index 

✓ register number 

>GP? address is previous GPR address incremented by 
; one. Used to handle multiprecision operands. 

;GPP address it previous CPR address. Used to 

✓ handle auto increment mode. 
jAsserted .luring WLCG unwind. 

;GPRADU<3:^> < = = CTX.CTL<1 l0> 

> GP*fior<i:o> <== unpack.ctl<1:0> 


Page 7 




* 


♦ 
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/ 

/ 


rBo> . c 

IPdXDEF. ’C 


MICh'12 !.,(.?) 7-M AY-8^ 1^:02:15 

Ibox Mcro'iord definition - Seal tield 


VI. 73 


VENUS Tbox microcode 


>237 
>238 
>239 
>240 
*241 
5 242 
; 243 
>244 
>245 
; 246 
>247 
*248 
>249 
;25G 
>251 
>252 
>253 
>25 4 

255 

256 

257 

258 
255 
260 
261 
262 

263 

264 

265 

266 
2 67 
26 8 

269 

270 
2^1 
27? 

>273 
>27 4 
>275 
>276 
>277 
>27 8 
>279 
>280 
>281 
>282 
>283 
>284 
>285 
>286 
>237 


.PAGE 

/ 

; If tnio is set, the RLOC entry is pushed with a valid GPP number and 
; context entry, ani a a'dus cvcle is requested. Tf this is clear, an entry 
; is pushed on the stack il this is the FIRST Ifork tor this opcode, 

; and the dus is conditionally requested it doing an RL3C unwind 
> (GPP 5 r _L = 3). 

/ 

wlOSPECi/=<27:27>,.DEFAUl.T=< ^USRE\VC0NO> 

COND=0 > Hardware decides 

13N=1 > Force Plop entry ^ #bus request 


• • 

/ 

> This marks the beginning of an Pn specifier tlow for scoreboarding 

> and killing C,p -VkT purposes. 

• 

/ 

a EG '■ 3l)f/=<28:28>, . OFF AULT=<2 ’G ^Dr./VJ> 

NH=0 ; This is not kn specifier 

Y"S=1 ; Yes this is an Rn specific 


; OPVALII? control. 

> 

> UPVALTU will actually be sens-.: at least 2 cycles irom now, 

> even for Rn and short liter il fill. 

/ 


DP* ALT[i/=<3n:2:>>,. 

NOP=0 

GPft.lMMsl 


MF:*0PY = 2 


fOF:CE=3 


DFF4ULT=<npVAl TP/ -uP> 

;Do not generate an 0PVALI2 signal. 
>Canerate QPVKLID if 
> RFAD + ((MOPIFY + VSkC)*kmode ) 
;Generate UPVALIu if 
; ASftC+( ( Rr. '.p^WODTFY)*A1i mod) 
;Generate an OrVALID unconditionally. 


> 

; Unpac-cer Control. T nis specifies how ID register data is driven onto 

> the GP6US. 

■ 

/ 


UNPACK CTL/=<32:31>, .DEFAULT=<U‘ P CTL/?IK|»> 


MiP=0 
SIG N = 1 

L tT:KAL=2 


; jo rot unpack 

> Sign extend if -Asrc 

> Unpack short literal 
; TVp- r in-1 us 


according to DU 4 k CTX and 




; 288 
;28v 
;29Q 
;20l 
? 2«?2 
;293 
; 2-34 
;295 
;296 
?297 
;298 
;299 
;300 
;3P? 
;302 
;303 
;304 
;305 
;306 
; 3 n 7 
/303 
;309 
; 3 io 
; 311 
; 312 
>313 
; 314 
;315 
>316 
>317 
J 318 
/ 319 
;320 
>321 
J 322 
/ 32 3 
;324 
;3?5 


TFtOX • "C i< 
I-OXD~F.• IC 

.PA IK . 


HICEC2 1fo(93) 7-MY-84 1«T:C2:16 V 3.73 

Ibox icrowor j jeunition - ^eal Fields 


VENUF Ibox Microcode 


; demory control field. Tuia initiates memory reference, sometimes 
; cor.tionaily based on Oran ,!it ■. 

/ 

MOP / = <36 : j 3>, . DEi-AULT^C’ CF/ 

CdflDl n TON4L=b ; t^AH.rCHK if PRAI-. MEM = READ 

; -'iAJ. ICJ’.K if DR AH H^V = MOu IFY 
; otherwise, .V'JP 

Nn?=l ; \’o oo-fet.ch port memory request. 

'VR ITE_V_tilCPACR=2,. VALID IT Y=<. CQLC^U' [’0/>,< JK.TSC/ ''RIT^.VA.R F AUY>3> 

/Initiate a WRITE virtual, no page check. No 
; cross-page or alignment checks are lone. 

•< IT If' AG".. 2ND = 3 /Initiate a *<f<ITE virtual, no page check. No 

? cross-page or alignment checks are done. 

R rTE_V_^CdK=5, . VALTDTTV=<. "QLlC'J .1 SC/>,<U1.ISC/ WRIT '. V 1. RSALY> J > 

;Initiate a .flTE virtual, checking for ante access. 
? if no urite access, a .nicrotrap *ill be generated 
; lor Ebov microcode. 

«■'AD_V_'» , CHK=3 ; Initiate a n 1 AC virtual, checking for write access. 


: c"A!J_V_'.*'CHK = .j 
R l ’Ai)_V_PC ;k=o 1 

REAP_V_PCHK.2ND=0B 

kF AD_'r_NQPAGE=0C 

R p AD_V_NnPAGF..2N0=0n 

IB . FILL.QP=0E 


IB.IILL.IBF^OF 


; initiate a r'A p virtual, checKinq for real access. 

;Tnitiate a R ~Ad virtual, checking tor read access. 

>Initiate a RFAP virtual, no page check. 

;Tniiiate a kChD virtual, no page check. 

; !ak 2 a memory request using VA as the virtual address, 
; and send the corresponding data to the I BUFFER, if 
; the uP rr JRf status in Mbox is no problem. if problem 
; occurs, set 1PFPQRT problem bit. 

; la<e a memory request using VA as the virtual address, 
; I sen the corresponding data to the IBUPFER, if 
; the ['ild'r r, port status in ’■'oox is no problem. If 
; proole.il occurs, set IBPPGPT problem bit. 


♦ 




T r>nX •' C J 
i p axD^t? • v.r c 


'TCP'12 ■ .(v2> 7-. -V15:02:15 V3.73 -- VENUS Tbox Microcode 

fbox • icrovor ! definition - Jeai F ielus 


;?26 
: 32 7 
;328 
>3/9 
;33b 
7 331 
>33? 
>333 

* 33 4 
;33 r > 
? 335 
>331 
;33 8 
?339 
; 34C 

7341 
;342 
J343 
;344 
;345 
/74b 
;347 
;34R 
>340 
>350 
/ 351 

> 35 2 

> 3 r 3 
>354 

* 355 
>35 6 
>351 
>358 
; 359 
>360 
;351 
>36 2 
>36.3 
*354 
; 365 
/ 366 
>3ol 
? 368 
>369 
>370 
*371 
>372 


.PAGl'. 


/ 

> The U’USC Liell is ^or nisc. ncoJings in the microword. 
/ 


UVISC/=C40 
NhP = u 
^ P IT r.VI 


11 ..- LI’S i 

1 fl.f LUS « 

CGWDCOP.P 

IP.FLU3U 


: 37 > / .D'lc 
.Puinv=i, 

.U,.CPC=2 

= 3 

. 'u A NCh = 4 
• CO*.'u =5 


A6LT = <9' T ,-/ 1 ji’> 

>io mi sc. signal janeration 

.VALID rrV-< . A E.i)r[. c ;!’LC<MCF/> / <MCt / VRl T£_V_NQP AGE> 1, 

. EQLC<dCF/>, < W CF/ -'PI 1 F._V_ *CriK>31, 

. -OLCCCYCLF I n />, < CYCLE TD/d!lRK.\L>33> 

7-1 =i 1 1 until Ebox asserts UP.VRTfv command. 

/'-isacl t,ui in , flush operations to: O Vl8A_VA+4, 

; b) Iter CPC/-3A/13A valid Luts, c) CPC_V’, d) clear 
; son? signals in Ibox control logic, e) set CPC VALID. 

;'Jsed luring flush operations to: a) VI p A_V? + 4, 

; b) alter C 3A/JSA valid bits, and c) clear some 
> signals in Tlox control logic. 

•a it ll en.-bl* 3 used during conditional and computed branches to 
; stall until the micromachine receives CC VALID from the tbox. 
/Used our in j conditional branch operations. Tf 13RANCH- 
; i’kU p this initiates ali the operations listed lor 


k r a r. iu=6 


1 Ni,.d°.C;i-CK=7 


R AF=8 

DIAL.DONE=9 

D I AC. .kt6LT=0A 
H MUX. CHK •CTX=0B 


POPSTACK=OC 
CLEAR.CPCVAL1D=0D 

COdD.FA.OP.MKM.REO=0E 


; '•IP.f LUSL.LD.CPC". if N'flT . K A k’CM_T c U ”, "Up-port 
; cancel" is issued to tne cacaf' to abort the target 
; address f-jten. O^ea in second cycle of branch microflow. 

/Access an indirect address in 1MD. rt will enable ISTALL 

> until up -D FF 3 P is detected. When HD 7SSP is received, 

/ t h is enco-’tnq causes the IKD latches in the I3UF MCAs to load the 

> I ML latches in the 033 slices. 

; inhibits t.nd assertion of a stall condition due to a 

> scoreboard hit. Used to handle the reading of the 

> second longworu of a 'quad f modify' type GPR operand. 

;6enerate reserved Addressing Mode Fault. 

/This causes a "ciiaonostic done"-handshake signal to 
; go to the -_box branch enable logic. 

;Pese^ soae Lbox control logic. 

/This encoding ..ill cause the partly ch a cV at the output 
; of tne BMUX LATClf to be J?A' CTX dependent. Used to 

> handle l.nmeaiate .lata being passed tnrough the 8MUX. 

;Pon the microadoress stack and use it as the next uPC. 

/This clears the CPC VALID flag. It is use! during flush and macro-branch 
; microfJows. 

;Asserts r 5 UP ML' o&Q rFF Dram Pei = -Asrc (i.e., if Dram Fef <> 0). 

; £»ince Oram Fef = 0 lor \src and Vsrc operands, this is set FA CP MEM REQ IFF 
; L)ram Pef = -(Asrc + Vsrc). See the end of this file for more info on FA 

; up ■*£*' ,*E 


FA.CP. \Fh .R p C=0F ; Asserts FA nP •’ : S3 unconditionally. 


Page 
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s« >• N# X« X. x« \* X« X* S« X» x» x* >• >• \« x« x» x» s« x. x« x* s. X- x* x« x» >• x- X« X« X* S« >• X- %• X* 



IBOX.mCR 

II 

JX0ZK.9ic 

3^3 

.PAG! 

374 


37 c < 

/ 

375 

, Field to i _a 

377 

/ 

3 78 


379 

CYCLE 1 ii : 

380 

MCftHAL=r. 

3d 1 

I 9UFXFIJ«K=1 

38 2 

30AF0RK-2 

383 

B F ANTOV "1=3 

384 


385 


386 

• 

r 

387 

; Used in micr 

388 

, Ibox.Ston co 

389 

• 

/ 

390 


391 

UNSTALL/=<43:4 

392 

NQ!-MAL=0 

393 

UNSTALL=1 

394 


395 


396 

» 

/ 

397 

; Used in DTAG 

398 

• 

/ 

399 


40C 

IE H0Lt)/=<44: 4 

491 

dOHOLD=0 

402 

HOLD=l 

49 3 


404 

0IAG UNSTALL/ = 

405 

NC1P=0 

40 6 

oU?Ftf=l 

40 7 


4"« 


40 9 

« 

/ 

410 

; The *:apr hit 

411 

• 

/ 

412 


413 

F APK/=<46:46>/ 

414 

OFc = 0 

415 

QN=1 


■'ICft'72 1C~> 

I box . i cro'''or<! 


7-M\Y-b4 
i.'< f innion - 


15:0^:16 
real Field.? 


V3.73 -- Vh'JUS Tbox Microcode 


?aga 


11 


; ao.i- 1 1 or * cycle 

/Index r !or!' entry micio»ord 

;PGA Ilor’-' entry microworU 

;Vanilln flavored ifork entry microword 


^Observe ill stall signals in the N r XT miccocycle 
; irutjJl it Istall due to the above 2 conditions. 


/Allow iBUFFiP to do its thing 
/Prevent I';nFFc.'- ft on. shifting 


;Al’ov normal st3ll effects 

/Override any existing Ibox stall condition 


; The t apF hit: if set/ C n G clocks stall as of the next TOish. 


^Normal stare 

} 'icco-breakpoint encoding. 



■s. >« S. S. s, x. >• >« V* V. 'S- X. s. H# N. \. N« S* s« >• s. N» v. \t s. >. \* N« S- V# N« \« N» '• *»• 


I3 r !C? 
i bgxcef . . rr 

16 . PA HE 


VICR1. li.( j'2) 7-MY-b4 15:02:16 V3.75 — VENUS Ibox Microcode 

Tbox icrovord 'eiimtion - Heal Helds 
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426 


429 
4 30 

431 

432 

433 
43 4 

435 

436 

437 

438 
4 39 

440 

441 

442 

443 

444 
446 

446 

447 
44P 

449 

450 

451 

452 

453 
45 4 
455 

?456 
;457 
? 458 
;459 
; 460 
?461 
/ 462 
? 463 


; This fitl ! is lor additional miscellaneous encodings in tre Ibox uword. 


Ilf- ISC2/=<45 :47> / .9 EFAVLT=<U Si ISC2/\'J ’> 

NQP=0 ; 1.0 signal generation 

INDEX.IHF=1 ;4ssert "Index Immediate noie" bit. Also/ this generates 

} tne iViHI'-TT SFT SO VALID signal (the sane signal generated 

; by UKIGC2/I M li lirr.SET.Sb.VALlC). 

l r NA.dPauS.PASITV=2 r . Vali:lity=<.d' ? r . AndC.EqlL<A«ux Sai/>, <4mux Sel/Zero>3 / 

.EqIC<Lmux 5fcl/> / <3mux oel/Dmux. Ibf>33/ 

.Anur.EqlL<Amux Sel/>/ <4mux Sal/Zero>3/ 

.FqlL<Bmux Se!/>/ <8mux Sel/Dmux.Imd>33/ 

.AnQt.CqlC<omux 3?l/>/ <Pmux Sl//.ero>3/ 

.Eq1C < Amur Se 1 / >/ <A:nux Sal/GPR>33 3> 

} Assert OP PAR C11N" signal to enable DPBU3 parity 

; checking. See tne microcode restrictions at tiie end 
; of tins file tor more ini or mu t ion. 

FORCE.SET.SI).VALT D=4 ; ? orce the validation of 3 scoreooard entry iff one is 

} pending ior the optimized destination of the current macroinstruction. 

IMlM9iT.StT.Stt. VALID =5, . /a 1 i cU ty=<. AndC. -qi CCney ? ode/>/<Reg N.ode/MU>3/ 

. Fql f < Cycle Id/>/<Cycle ld/«0 AF0kO33> 

;lnhibit tne validation of a scoreboard entry. This can only be 
; This ia inter lad to inhibit the too-early entry of an optimized 
; GPKI? into the scoreboard. 

7 0RCF.3ET.S4.EMA.DPBUS.eA>ITY=6/.Vtlidity=<.ORC .AndC.EqlC<taux Sel/> 7 <A»ux Sel/Zero>J/ 

.Fqt C^tmux 3el/>, <Bmux Sel/Dmux.Ibf>33/ 

•Andr.ZqlC<Amux Sel/>/ <Aibux Sel/Zero>3/ 

.Eqlt<Bmux Sel/>/ <Bmux Sei/Dmux. Iaid>33/ 

. And!.~qlL<i< nux Se!/>/ <R«ux Sel/Zero>3/ 

. Fq l C < A mux Sel/>/ <Ainux Sel/CPR>33 3> 

; This performs a FOkCE.3ET.SP.VAL1L and an EMA.OPBUS.PARITY. It performs 
; everything a ”2" and "4" encoding in the nicrofield do/ together. 

IllFAP.CIP=7 /Identifies a micro.oro in a read*word or Pead*Longword unaligned microtrap. This is used 

; to preserve INDEX IFL9N CYCLE through an unaiigned microtrap. 


• kicroword rarity. Current!// odd parity is used. Even parity would be 
; .NOTinq the .PARITY qualitiei 
/ 

F 4 RC/=< 31 : 0 > ; Ine areas lor paritv fieli generation 

PARi/=<19:32> 

UPAR/ = c50:50> / .D£FA3LT=<.PAriTY '<. ' />/<PAU/>3> 
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‘■•ICR-12 1 N( >■ ') 7-. 'i-ci-l 15: O^-t IS V3.73 ~~ Vu.'iUS Idox Microcode 

Misc. ' otcs 


Page 


5 46 4 
>465 
>466 
; 467 
>468 
>469 
>479 
? 471 
>472 
; 473 
>474 
> 475 
;476 
>47 7 
>478 
; 479 
>430 
>48] 
>482 
>483 
>484 
>485 
>486 
>437 
>488 
>439 
>490 
>491 
>49 2 
>493 
>49 4 
>495 
>496 
>497 


.PAH?, 


fl 


Fisc. Notri,” 


> 

> 

/ 

> 

> 

/ 

/ 

/ 

/ 

« 

/ 

/ 

• 

/ 

/ 

■ 

/ 

/ 

• 

/ 

• 

/ 

/ 

« 

/ 

• 

/ 

/ 

• 

/ 

/ 

• 

/ 

t 

/ 

• 

/ 


The V* LA TCP. loads from tne datapath -ulder in every cycle (t3ish) unless the 9HUX SSL/ microfield says 
to hole tne /A. Vote that loldiu; t ie VA is eitner forcing it to hold via 2MiJX SFL/ (which is the 
microword default tor that f i -?i so saying nothing gets you what you want), or sayinq VA_VA, which is 
sliohtly more obscure out included in the listing since this is a free country. 

Note that saying V\_VA also effectively fre 37 .es the contents of the JP Vm latch whereas the Bmux field 
does not. This affects memory references. 

Total number of used hits in tni Ibox microword: 51 out of a total of 52 possible bits. 

FA HP HFV <EQ is a signal assorted at SET M FULL time it 1FQRK VALID * { this operand will require at 

least I neiuory reference }. "his signal goes into a state narhine on ICE. The state machine keeps this 

asserted until tne next ;bov ' j ; v which clears it (along with master reset or flush). The Ebox latches 

the value of this ICO signal at . 3RK time and uses it to determine waich port status code bits to look 
at if -QPVALID. If set, it looks a* the OP PORT status line from the Mbox which indicates an operand 
problem. If clear, it looks at the I^UFr"? port status Line. »e therefore want to set tnis (via our 2 
UMISC/ encodings) for ill INwl "CT memory specifiers and for all Direct memory specifiers which are not 
(Asrc + Vsrc). Note tnat we must ao tnis in the (fork vector. 


The UH1SC2/INPEX. IMV siqna! is generated during every cycle of (PC)+C9n3 mode in which we fetch the 
useless immediate-mode cate from the Ibuffer. Note that tnis is done before any other work for this 
specifier. This goes to the box and may only be set at FQ'^K time> it may be cleared anytime. Since 
Istall doesn't affect this lit, it will be generated cverv cycle until ue finish processing emptying the 
Ibuffer. This particular Umifc?/ encoding also generates tne INHIBIT SET SB VALID signal. 

UMISC2/INHTHIT.SET.SB.VALID --ill inhibit the entering of e new SB entry into tlie scoreboard. It must only 
be used during the IFORK LYCL. oi every specifier that is a 8DA. It can be set after that cycle but this isn't 
necessary (It has to be set only or.ee). h MT SC2/FDRCL. SET . J r . VALID will force the validation of a new SB entry 
sitting at the input to the scoreboard iif DPT SAV (the saved version of OPTIMIZED) is TRUE. 


13 






I L0 a . 'L’a 

IbdrDFF. UC 
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Id ox Microcode restrictions 


Page 


% 




> 


> 


X 




' 


**• 


«% 






« 


>49 8 

>499 

>500 

>591 

>50 2 

>503 

;5C4 

>505 

;50 6 

>50 7 

>508 

>60 9 

;51G 

?5U 

>512 

>513 

>514 

>515 

>516 

>517 

>518 

;519 

>520 

/ 52 1 

>522 

>523 

; 524 

>525 

>526 

>527 

>520 

>529 

>53 0 

>531 

>532 

>53 3 

;534 

;535 

>53 6 

>537 

>536 

>53 9 

; 510 

>541 

>542 

5 543 

>544 

>545 

>546 

>547 

>518 

>549 


.PAGE " Ibox "icrococe Pestrictions” 


v 

/ 

> Intra-woi 1 restrictions can b nandled bv ..ICP02 validity checks. This list is for inter-word restrictions which 
; must be remembered by the Low’y microcoder. 


■ 

/ 

/ 

/ 

> 


t 

/ 

/ 

/ 

/ 

/ 

; 

✓ 

✓ 


/ 

/ 

/ 

; 

/ 

/ 

/ 

> 

/ 

• 

/ 

/ 

« 

/ 

/ 

• 

/ 

/ 

• 

/ 

• 

/ 

/ 

> 


/ 

/ 

/ 

/ 

/ 


/ 

/ 


i 

/ 


This list will change witn tine as we discover r.ei tilings about the Ibox design. 

(1) Heading Memory for indirect addresses must be done in the following 
sequence: 


(A) Initiate the R i, *. 0 with the address being in V A by the END of 
this cycle. 

(8) Assert r?v fSC/F £ Ao. I > .j, via the STALL UNTIL "b SESP macro. 

(C) Assert ttMUX 5FL/DVUV.IM£ via sonc macro. 


(2) The uiuX Sel/ field encouing MOL9VA, which is not a Biuux select 
function but rather inhibits locking of the V* LaTCH, does net 
inhibit loading of the CP VI LATH. hence it you wish to correctly 
generate a virtual address to leference memory you must load VA 
with itself, i.e. use the VA_VA macro. 


(3) The following microworos Jr'T clear CPC VALID via the CLEAR.CPCVALJD encoding 
in the uVisc/ m icrof ie Id : 


(a) 

The 

first 

microword 

(on 

the 

I fork 

(b) 

The 

first 

microword 

(on 

the 

Ifork 

(c) 

The 

first 

microwor i 

(on 

the 

I f or* 

(•1) 

The 

f irst 

miciowor u 

( in 

the 

micro 


microf 1ow. 






) in the Unconditional Branch microflow. 

) in the Conditional Branch microflow. 

) in the Computed 'ranch microflow. 
trap vector) in the Flush.Wbus.&.Load.CPC 


The purpose of this encoding is to prevent the Fbox from storing a restart address 
(in th n event of a trap) which is incorrect, due to the fact that tne CPC is not 
yet valid. CPC may not be vali 1 if the Rbox does not issue PA ACK to the first 
memory request of a flush. 


(4) The default encoding for the CTX 0TL/ microfield must be eitner. CTX CTL/DRAM (=0) or 

CTX CTL/l’in IR T CT (=} ). Kelson: the cerry-in into the datapath adder is CTX CTL<2> along 
with P.LDG context lecode, and this occurs even though tne bmux is not selecting context. 

Hence, although the adder is not sourcing the content input, a carry in (used in subtraction) 
would occur. Hence, t.«p cix ctl fiaii must cefault to DRAM or INDIRECT, which does not generate 
this carry-in signal. 


(5) All l r ork vector entries wnich process indirect memory specifiers must force the assertion of 
FA DP PEG via the macro ,, FQ9C C ’ FA 0? VEV 2E0”. This must be done in the Ifork. 


(6) All Ifork vector entries winch process nou-in irect memory specifiers must conditionally 
assert F*. OP ME A* -teh via tin macro "C0NEITI3N AL FA OP MEM RE 3". This must be gone in the 
Iforx. This forces Ft: ' . IFr Dram Ref = -Asrc (which translates into -(Asrc ♦ Vsrc)). 
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Ibox icroroic restrictions 


Page 15 


;55C 

• 

Page 

>551 
>552 

/ 


>553 

/ 

(7) 

>55 4 

• 

/ 


>555 

• 

/ 


>5^6 

• 

/ 


>557 

• 

/ 

( 3 ) 

>558 

> 


>559 

• 

/ 

(9) 

>560 

• 

/ 


>561 

• 

/ 


>562 

> 

/ 

(A) 

>563 

• 

/ 


>564 

• 

/ 


>565 

> 


>566 

• 

/ 


>567 

• 

/ 


>568 

; 


>569 

• 

/ 


>570 

* 

/ 


>571 

✓ 


>572 

/ 


>573 

• 

/ 


>574 

/ 


>57 5 

/ 


>576 

/ 


>577 

• 

✓ 


>578 

/ 


>579 

• 

/ 


>580 

• 

/ 


>581 

> 


>582 

> 

do 

>583 

> 


>53* 

• 

/ 


>585 

• 

/ 


>586 

• 

/ 


>587 

• 

/ 

(C) 

>588 

• 

/ 


>589 

• 

/ 


>590 

• 

/ 


>5yi 

• 

✓ 


>592 

/ 


>59 3 

• 

/ 


>594 

; 


> 59 5 

• 

/ 


>59 6 

> 


>597 

• 

/ 


>598 

• 

/ 


>599 

/ 



For the (PC)+CRuI jicd^i'r, ’very .uicronor j ch letches r byte/ word, or longword ot useless Ibuffer 
data must assert ch° 'Jr t-, ; t / j . I" 1 signal. Tais tells the "Sox to Look at the Ibuffer port status 
lines lrom the "box even t tougri FA - P F " J ■nay l>e ~et. 

e pi us t not assert Jf*VfA!.i. il me operand specifier is a reserved Addressing Jode fault (RAF) condition. 

■ hen an RAF is discover*-*./ the -nicrocoae must jump-dot setting RAF until Ebox brings up Ibox.error/ which in 
turn causes us to 1sta 1 ’. 


The U M IS C 2 / encoding "r A .uPBOS. PAR IT V" must be asserted in nicrowords which do the following: 


( 

( (AMUX SKL/ = 7.:..'ll) .A*' . ( (r.'lUX S-'L/ = D V UX. TbF) . Ot?. (B"JX SEL/ = D v UX.IM0) ) ) 

.OR. 

( (K/UX S.-L/ = Zr.RO) .AMD. (A’-UX SEL/ = GPR ) ) 

) 

. AMP. 

( ■>e might/ar* be setting tor c ;ta avaiable in the TU register (not a memory operand). > 


The problem is tnat 1 -t* lo: e irto II doesn't aave good parity unless it is created trom the above sources. 
The hardware takes tn^ zi ’. OF E;u3.PARITY encoding and qualifies it with ENA LOAD ID to determine whether to 
enable or disable opbus parity ch°cking (the signal name is ENA OP PAR CHK). 


This signal/ via the »l. : 3PS.13 rARIIY CHECKING macro/ must he asserted in every .uicrouord in uhich we 
could be loading VA (and therefore TO with the operand/ and iff it is from one of the above sources. 


I considered making this a .DEFAULT thing in MlC«<n2 so that it would be done automatically/ but felt that 
there might be situations m Ibox microdiagnostics which would not want the deiault. 


All Ifork vector entries must nave a CYCLE lb/ encoding which is appropriate 
even if the operanu is ?r. RAF• This is because CYCLE IP/ injects into alot of 
logic/ notable ISA loading f> T3A valid logic. For example/ the Ifork entry for 
CRnlCRnd must have CYCLE ID/BOAFORK. 


UMSC/IHH.SH.CHECK ”u.st ue asserted in the following microwords: 


(a) The second licrouor s of (r.n)+, (j(Rn)+/ C3n3(Rn)+ (the cycle after the BGAFORK), and CRn3@(Rn)+ (the cycle 
after the 6JAFGt'K)m5crof lows. Reason: rf we are supposed to take a SB HIT STALL/ we would have done so 
during the IF3t<K r </ CL" microword since that nicroword sources the autoinc. (or BOA autoinc.) GPR. If we 
are executing at the u.oro after the IFPRK CYCL 17 , we clearly didn't take the SB HIT STALL. But if the 
current microinstruction is being optimized/ and the destination GPFtf = the autoinc. GPRfc, then the dest. 
GPf is entered into the scoreboard and ve could take an unnecessary/ and lethal/ SB HIT STALL. Using the 
uMISC/ encoding to inhibit SB HIT STALLS prevents this from happening. 

(b) When readinn the second longword ot a ( odify * <uad * Rn) operand. The reason for this is sliqhtly 
ooscure, but essentially the SB logic gets confused by a Juad Scoreboarded Modify Rn operand. 




• s as •«*. »V »v »N *v »S »S *s »V »V *\ »\ «\ »\ «S *S *S »V »N «S *N »V *V 


IB0X.MC9 
IBOXDEF. IC 


* ICR32 :n(J 2) 7-bA¥-B4 1 S:i 2:16 V3.73 — VENUS Ibox Microcode 

Ibox Microcode restrictions 


Page 


60C 
601 
6^2 
60 3 

604 

605 

606 
607 
60 0 

609 

610 
611 
612 

613 

614 

615 

616 

617 

618 

619 

620 
621 
622 

623 

624 

625 

626 
627 


• Paqe 


; (0) fJ 'i ISC 2 / INH IP T T. S a! .:! .VALID must be set in th-: Itork Cycle microuords of all BOA operand specifiers (except for 

; [RnKPC) + specifiers, for t.iis specifier, the Index Immediate drain encoding asserts the INHIBIT SET SR VALID 

; signal). This inhibits the prenature enterino of the optimized destination of the current macroinstruction, if 

; one Is present, into the scoreboard ana thereby settinq the stage for a spurious Sb hit on the source inoex GPR. 

» 

/ 

; (’•:) t hISC 2/FOKC;.SET• Sfc.VAL T P must he set in the microword which rin Q ily loads VA *ith the operand target address 

; IFF the micro flow in question came from a BOA Ifork Cycle microword which issued a UMTSC2/JNDEX.IMM or a 

; UMI SC 2/INHIBIT.SET.So.VALID. 



U 'ISC2/FOFCE .3ET.S .FN-. 3 b 73. r AR TTV must be set in the 2nd microword (i.e., the one immediately following the 
Ifork cycle) of the .ead * w n * (Quad*0cta) operand specifier flow. This is needed to fix the MOVQ R0, Rl 
scorehoard bug, w lich was a claw when the Rl sp°cifier was optimized. 

The hardware .Jill inhibit the entering of R1&..2 (via the Quad context) into the scoreboard during the Ifork 
cycle. The nicrowor uni^h processes the 2nd GPR will assert this encoding, which causes QPBUS parity checking 
to be performed as well -.s ’ conditional loading of the scoreboard iff the instruction was optimized. This 
should not hurt Oct a operands since they are never optimized. 

UVISC2/1J1KAP.C1P must ue set ir. the microuords which process a Read*..ord or ilead'Longword unaligned operand. 
Reason: If the operand prior to an indexed-RD combination specifier is one of these 2 types of unaligned 
operands, the hw will for jet that we microtrapped out of an index ifork cycle. «hen the microtrap microcode 
Joes return to the Ttrrk, we will go to CE, hut the Ifork microaddress for the BCA may have been cooked up 
as though the specifier <as not a BOA! This ignal forces the Index ifork cycle state machine to 
remember the TNDEX IF.!. CVTLF encoding and therefore always cook up the BOA Ifork address properly. 


16 



i box. :h 

ipcx^cn. • re 


MICR02 IN(02) 

rBtix ,i 'CKO."rc 


7-HAY-04 15:02:16 


VJ.73 — VENUS Too* vicrocoJe 


>628 

• 

PAGE 

"[ <nx"Acwo.y re" 


>629 

• 

roc 

"Revision Q.3" 


>63C 

• 

TOC 

"21 March 19«4" 


>631 





>632 

• 

TOC 

" Revision distory" 

>633 





>634 

« ; 
/ 

Rev 

Jate 

Fxplanation 

;635 

/ 

— 

— 


*636 

• 

/ 

8 

30-NOV-83 

AcJdeu: Ti.HIBIT JLT 3 CnRFBr<Ac*D VALID, ^GPCS SET SCOREBOARD VALID, 

; 637 

• 

/ 



STRING -ID-' inacros. 

>638 

0 

/ 



Adaed: x; licit -.ord context macro for the new utrap/311 

;639 

• 

/ 



tinting fix. 

>640 

• 

/ 



Added: FORCE SE’ r S D VALID & EVA OPBUS PARITY CHECKING macro. 

?641 

• 

/ 



Removed: STRING MODE macro. Added: U T R A P CIP macro. 

>642 

/ 

7 

7-Jan-S3 

Deleted "'ill Crain..." macros. 

>643 

• 

/ 



Addeo H1RCE FA OP MEM f:Ed ana CONDITIONAL FA OP MEM FEQ 

>64<» 

• 

/ 



macros. 

>645 

« 

/ 



A.Jd a u "T D .X IM^EDI AT W nRAl'i" macro t.o facilitate the (PO + CRnl 

>646 

■ 

/ 



specifier processing. 

>647 

/ 



Renamed ..ncro for OPVALID/GPR. 1MM. 

>648 

• 

/ 



Deleted IFOR*. IF COMP DR FALSE macro, renamed #.AIT FOR IRD 

>649 

• 

/ 



into -AIT FOR CC VALID. 

>65 0 

# 

/ 



Added ENABLE: OPBUS PARITY CHECK TIC macro. 

>651 

• 

/ 



Via: Since CpR SEL/<2> does not force an INHLolT SB STALL 

>652 

• 

/ 



in the hardware, l ad led UMISC/TUH.SB.CHECK to all macros 

>653 

• 

/ 



Which use CPf. S~ L/RL0G_UN'<I VD or GPP SSL/EXPLICIT. 

>654 

• 

/ 



Remove: above \CRO construction. Hardware will fix tne 

>655 

> 



problem. 

>656 

; 

6 

7-3ep-S2 

Added C^ear CPC Valid macro. Added "ill Drain..." 

>657 

• 

/ 



macros. 

>658 

• 

/ 

5 

11-Mar-8 2 

Updataa. Added VA_VA. Addea explicit GPR macros. 

>659 

• 

/ 



Added m-cros to source CPC for string continue 

>660 

a 



f 1 ushes. 

>661 

• 

/ 

4 

22-Dec-81 

Upuated to reflect new TLox design. 

>662 

• 

/ 

3 

26-May-Sl 

Updated to refxect new IBOXDEF.'TC fiLe. Adoed 

>663 

• 

/ 



flushes and Conditional ^ranch flows. 

>664 

• 

/ 

2 

19-'ovember-8^ 

Removed unused macro. Changed macros to Eoox format 

>665 

/ 



('’o change in tunctionality, just difference in 

> 666 

/ 



appearence). 

>667 

• 

/ 

1 

31-October-PP 

v acro Tile completed. first rev. based on reasonably 

>668 

; 



stable hardware definition. 

>669 

; 

0 

13-nct.ooer-89 

Start o* History. 


ana 


Page 
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lo . 

IBDXMACRO. \C 


X C Ji ■ (02) 
r tjo x licrocoie 


7-HAY-84 15:02:16 

-acros - Diagnostic 


>670 
>671 
>672 
>673 
>67 4 
; 675 
>676 
> 677 
>678 
>679 
; 680 
>681 
>682 
>683 
>6R4 
>685 
>686 
>68 7 
>688 
>689 
>690 
>691 
>69 2 
>693 


.PACK 


Ibox MiccocoaP 'acros - Diagnostic" 


; Explicit GPP moves and shiits 

■ 

/ 


MOV UL 3 VA 

MI'V pri VA 980 WBUS 

MOV 2<PC3) VA 

MOV 4 ( R C 3 ) VA 

NOV 2Cr<CJ) VA R C Q W8U3 

MOV 3<KC3) VA RF.Q *dUS 


"Ai'.UX 81L/CPR, BMUX SSL/ZFkO, GPR S^L/E^LIC IT/ 
GPPRr.G/ai , CTX CTL/<GPRRF.G32/>, 

JNPACN CTL/<GPRREG10/>" 

" A MU X S r L/GPR/ BMUX SF.L/ZERO, GP* 3EL/F.XPL IC1T/ 
GPRR r G/L 1 l/ CT Y CTL/<GPSR®G32/>/ fcBUSREQ/ON, 

UNPACK C rL/<GrRHEG10/>" 

" \:-iUX SFL/GF’R.LSl, PMUX SEL/ZKRQ/ (.PR S3L /c.XPLIC IT, 
GPRKEC/ai, CTX CTL/<GPPR2G32/>, 

JNPACK CTL/<GPRRF.GlC/> n 

" AMUX 8“ L/GPP .1.82/ 8MUX SSL/ZERO/ GPR SEL/EXPLICIT, 
GPRREG/gl/ CTX CTL/<GPRk3G32/>, 

UNPACK CTL/<GP9RSG10/>" 

"AMUX SCu/CPR .LSI/ BMUX SFLXZfiRO, CPR SEL/EXPLIC IT/ 
GPRR r G/ i!/ CTX CTL/<GPRk2G32/>, VBnJPFU/UN, 

UNPACK CTL/<GPRREGlO/>" 

"AMUX 8 C 'L/G°R .L82, 8MUX SEL/ZFRO, GPR SEL/EXPLIC IT, 
GPRREG/fll, CTX CTL/<CPRRFG32/>, W3USKEQ/ON, 

UNPACK crL/<G?RREG10/>" 



V3.73 


VENbS Tbox /icrocode 


IDCJXHS 

694 

695 

696 

697 • 
1698 
;699 
:790 
>701 
>702 
>703 
>704 
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SOX..* CP 
CRO.' IC 

.pac: 


MICR02 14(>2) 7-Miy-b4 15:02:15 

TDox microcode Macros - System 

Ibox Microcode acros - System 


General raicromachire 


control - Co to S/ HOP# Ttork control. 


BRANCH 

branch 

BRANCH 

BRANCH 

BRANCH 

GOTO C 3 

lFuRK 

IFOPK 

I FORK 

IFORK 

I FORK 

RETURN 


ON 

ON 

ON 

ON 

0« 


(Q+n) AND ACCESS 
ACCESS 

PLUG FIRST 2IT 

context 
QUAD IP. OCT A 


IF 

IF 

IF 

1 p 


A+R»BwL 

quad 

R*Bi»L 

V + ’; ♦RF*?WL 


••Ob '..t/Qto. ACCESS" 
"UBEN/ACCESS" 
"UEEN/RLUG.FB" 

"UBEN/CONTEXT" 

f lAt -OCTA" 

"NEXT /i-il" 

"TFORK CTL/TFOKK" 

"IFORK CTL/4EM0RY" 
"TFOhK CTL/'JUAO" 
"IFORK CTL/IMMEDIATF" 
"IFORK CTL/REGISr c P" 
"U , 'TSC/ D OPSTACK" 


; Memory (unctions - U1 ooerations are vrBTUHL 


CCJND mem red 

imjF REQ FFrill I?F-PORT 

I8JF RKQ FROM UP-PORT 

READ 

READ.2ND 

RF.AH.WCHK 

READ.NOPAGE 

p F. A D. f *OP AGF.. 2 N D 

STALL UNTIL TMD MOPESP 

WRITE 

r.PlTE. NOP AGF 
wRITE.NOPAGE.2ND 


"MCF/CONDITIONAL" 

"MCF/Tft.FILL.TMF" 
••MCF/Tb.fTLL. OP" 
"MC?/PEAD_V_RCHK" 

"MCF/R6 AD_V_RCH*< .2ND" 

"HCF/9E*D_V_WCnK" 

" iCF/READ_V_:<np AGE" 

"MCF/Rr.AD V_AOPAGE.2NP" 

"umisc/ieadTimd" 

"MCF/NR1T6_V_wCHK" 

•imCF / V.» 1TS_V_N0PAG£" 
"VCF/ WR 1 T*_V_NOP AGE . 2ND" 


branches 


>732 
>733 
>734 
>735 
>736 
>7 37 
;738 
>7 39 
>740 
>741 
>7 42 
>7 43 
>7 44 


; Signal generation to the 'box 

> 


CONDITIONAL FA OP M~V «FO 
ENA0LF OPBUS PARITY CHECKING 


FORCE 

IHDPX 


FA OP MSP 
IV"D I ATE 


RF.Q 

DRAIN 


UPV ALID 

OPVALID IF R*(VV*RN) 
opvaetd IF A+9K*al 

RESERVED ADDRESSING FAULT 
..Rift VA READY 


"U ■’TSC/COND .F A .OP .KEV.REQ” 
"U \ISC2/FNA.OP6US.PARTTY" 
"r]:-5TSC/FA .OP.MEP • :, E3" 

"IJ J T ^C 2 /1 NDEa . 1 l 'M" 

" Ji'VALi ?/FORC V* 

"OPVALID/GPP.THM" 

"OPVALID/MEMORY" 
"UMtSC/RAr" 

"IJP.ISC/viRT r r . VA.READY 


. IbHX.MCR *ICFJ2 i\(02) 7--MAY-84 15:->2:16 V?. 73 — VENUS Ibox Microcode . Page 


% 

> IBOXMACRO.MIC Tbox 

'icrocoji' . 

iccos - System 


>715 

.PAGE 



% 

? 746 





?7 47 

• 

/ 




;74ti 

> General macros 



% 

>749 

• 

/ 




/ 75 r 





>751 

IGPP.TGPR+CTX 

" A MUX 

S"L/G p k/ 3MUX S-L/ADDERCTX/ 

% 

>75? 


idujp ;;o/ in" 


>75 3 

IGP k_lGPP + 4 

"AN UX 

SEL/GPR, P.4IIX S EL / ADDER CTX/ 


>754 


VfftliS 

RLO/DV/ CTX CTL/IMriPECT" 

% 

* 755 

VA 9 

"i.M'IX 

S T L/ZERO/ BMUX SEL/ZE^O" 


/ 756 

V A_CFC 

"A MUX 

SEL/ZFRC/ B u U X SSL/CPC” 


>757 

VA_AMUXPC-CTX 

" A 6 U X 

5FL/AMUXPC, BMUX SDL/*DUEPCTX/ 

% 

? 738 


CTX 

CTL/AUTGDEC" 


>759 

VA A M U X P C ♦ 1E U F F E R LATA 

" AMUX 

SPL/SMOXPC/ BMUX SFL/OMUX.IPF" 


>760 

VA_GPR( D RFV ADD + 1) 

"A MUX 

3EL/GPR/ BMUX S'L/ZF^n, GPP SEL/PREVA9P+1" 

3 

>761 

VA_TF'UKFEP DATA 

"A MUX 

SFL/Z6.RO/ BMUX SZL/DUUX• IBF™ 


>762 

VA_T GPk 

" AMUX 

F^L/GPR, BMUX SEL/ZEPG/ CP* S F L /1S T R E A M M 


>763 

V A_IGP R(PR £V A DO)•1 

"A MMX 

S t- L/GPR / 3MUX S r L/ADDFRCTX / 

3 

>764 

GPR 

SE[./pP r V ADD/ C”a CTL/AUTfJIMC.DSF" 


>76^ 

VA_ir,PK(PP£VADD)-:TX 

" AN. r JX 

SEL/GPP./ BMIX S'L/AOuFRCTX, 


>766 


GPP 

SCL/PR r VALD/ C^X CTL/AUTODEC" 

3 

>767 

VA_TCPH+inUFf5P DAT A 

" AH1JX 

sei./gpk/ emux s-;l/jmux. tbf" 


>768 

V A_IKD 

"AMUX 

S^L/ZERG/ t,MUX SEL/DM'JX. I >D" 


>769 

V A_V A 

"ft MUX 

SEL/ZERj/ BMUX SEL/VA" 

3 

>770 

VA_VA* INDEX GPk 

"A MUX 

SEL/GPR/ PMUX SPL/VA/ GPR SEL/1NOEX" 


>771 

VA_VA+2(INDEX GPk) 

"A MUX 

SFL/GPR.L31, BMUX S^L/VA/ GPR SEL/INDEX" 


>772 

VA_V A+4 

" AMUX 

SEL/FOUR/ BMUX SEL/VA" 

3 

>773 

VA_VA+4(INDFX GPR) 

"AM'IX 

SFL/GPR. LS2/ R.MUX SFL/Vi/ GPR SFL/INDEX" 


>7^4 

V A_V A-4 

"A MUX 

S "L/NF.GFUUR, BMUX SEL/VA" 


>775 

VA_IG?R_IGP!i-CTX 

"A MUX 

SFL/GPR/ BMUX S-’L/ADOEkCTX/ 

3 

>776 


crx 

CTL/AUTOOEC/ -BUSRFQ/JN" 


>777 

VA.'WPUS 

"A MUX 

SEL/*3US/ BMUX StL/ZERU" 


*> 


9 

3 

e 
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Paqe 


778 • . PA Cc, 

77^ 

780 ; 

781 ; Context deiinition macros 

782 ; 

783 


4 4 X "CTX CTL/AUTOINC.DEF" 

4 4 n CTX CTL/1NDIRECT" 

"CIX CTL/’ OPD" 


"ov cl” i;>/noFjiFORK" 

"CYCLE IU/BPA“CRK" 

"CYCLE ID/BFANTfU 1" 

"CY^Lc. HJ/BEANTOhN, UEG MODF/YES" 


"U IPACK/NOP" 

"UNPACK CTL/LTT C RAL" 


"Urt I SC/XB. PLUSH. LD.CPC" 
"TIHISC/ XB.FLUSH" 

"Um ISC/CO fib COMP. BP 4NCH" 
’"J-iTSC/Tj.FLUSH.COND" 


734 CONTEXT .13 - 

785 CONTEXT 13 4 

786 CONTEXT IS X 2 X 

787 
78B 

789 ; 

790 ; Cyc^e identilicatLon 

791 

792 

793 INDEX CYCLE 

794 BOA CYCLE 

795 VANILLA CYCLE 

796 VANILLA RHODE CYCLE 

797 

798 

799 ; 

800 > U°BUS Unpactcing 

801 ; 

80 2 

803 NO OPBUS UNPACK 

804 LIT"UAL UNPACK OPBUS 

805 

806 

807 ; 

803 ; Flush L Conditional Branch acros 

809 ; 

810 

811 FLUSH A. LOAD CPC 

812 FLUSH 

813 WALT FOR CC VALID 

814 Cn.YD IbUF FLUSH & LOAD CPC 

815 

816 

817 ; 

818 ; Mi sc. 

819 ; 

820 

821 BMUX CHECK WITH CONTEXT 

822 CLEAR CPC VALID 

823 ENABLE TRAP IF UNAL I HD 

824 ENABLE TRAP IF UNAL OP 

825 FORCE SET SCOREBOARD VALID 

826 FORCE SET S': VALID K ENA IP u'. J ARITY CHECK INC 

827 HOLD IBUFFER 

828 INHIBIT SET SCOFEBOAkD VALID 

82 9 T Mil I BIT STALLS 

830 MARK 

831 MCI SCOREBOARD CHECK 

832 UNWIND 9LOG ENTRY 


"UMTSC/PMUX.CHK.CTX" 

"MMISC/CLEAR.CPCVALID" 

"U TRAP C CL/ IN JIF£CT" 

"UTRAP CTL/rp"RAHD" 

"UP! ISC2/FORCE.S^T.SB. VALID" 

"IJM ISC 2/FOR CL. SET .So. Eli A .OPBUS. PAR iTY" 

"19 HPLD/HGLD" 

"UN I3C2/INHIBIT.S T T.S3.VALID" 

"UNST ALL/UNST ALL" 

"MARK/ON" 

"UMSC/TNH.SB.CHECK" 

"A'UX SLL/dt R/ 8 MUX S?L/ADD3PCTX/ CTX CTL/'JNW IND/ 
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M1CP02 1^(02) 7-MAY-S4 IB:72:16 VJ.73 

Ibox nLcroco la ' acros - System 


833 

83 4 IJTHAP CIP 


GPP SKL/RL3G_UWTMD, 
"THTSC2/U' r nAP.CIP" 


7EMUS Tbox Microcode 

UNSTALL/UNSTALL" 





■ 

/ 

IBHX.MCH 

M1CRHZ 1N(02) 

> I8nxroDE.,.Tc 

r30XC'jrT:.V' r C 

>835 

.PAGE 

"IBOXCODE. MIC" 

>836 

.TOC 

"Revision 13" 

>837 

.TOC 

"22 March 1984" 

>838 



>839 

• .TOC 

" Revision History" 

>840 



>841 

>842 

; Rev 

Oate Explanation 


7-MAY-84 15:02:1* 


73.72 -- VENUS Ibox Microcode 


Page 


>843 
>84 4 
>845 
>846 

> 847 
>848 
>84 p 
>850 
;85l 
>852 
>853 
>85 4 

> 855 
>85 6 
; 85 7 
>85P 
; 859 
>86 3 
;B61 
>862 
>863 
>864 
>865 
>868 
>867 
>868 
>869 
>870 
>871 
>872 
>873 
;874 
>875 
>87 6 
>877 
>878 
>879 
>880 
>881 
>832 
>883 
>884 
>885 
>836 
>837 
>888 
>83 9 


/ 

• 

/ 

/ 

• 

/ 

■ 

/ 

/ 

• 

/ 

/ 

/ 

• 

/ 

/ 

/ 

; 

/ 

; 

# 

/ 

✓ 

I 

} 

/ 

/ 

/ 

/ 

; 

/ 

/ 

/ 

« 

/ 

• 

/ 

/ 

« 

/ 

# 

/ 

/ 

■ 

/ 

/ 
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/ 

« 

i 

/ 

/ 

• 

/ 

/ 

• 

/ 

) 

4 

/ 


13 

12 


11 


10 


?2-Mar-84 
21- ‘iov-83 


14-'lct-83 


l7-Jun-83 


14-n c t-82 


Removed: The String mode jump-dot loop. 


It looks like hw will never take advantage of it, 
UTRAP Cl"’ macro to the Unaligned * Real * (W*L) mlcrouords. 

Ebox Flush and hold CPC 
on 1C A which remembered that 


A ldetl: 

Added: tring Mole Jump-dot loop after an 

utrap. This replaces a hw state machine 
the Ibox is in string mode. 

Added! I i ! 18IT ’FT SCOREBOARD VALIu and FORCE SET SCOREBOARD VALID 
to the uA IFOkK CYCL" uwords of all indexed specifiers except for 
CRnl(PC)*/ and to the uuora uiich finally loads VA with the target 
lor all indexed specifiers. 

A ided: ’tu utrap scheme tor Una 1'Head*!W*L) operands which 
is part of the SIT timing tix. 

Adder,: The microwords for all 3 types of branch instructions unich 


macros 


address 


the "F" request to the "box now issue the UMSTALL/'JNSTALL (INHIBIT 


issue 
STALLS 
FA ACK from the "E" 
said STOF IBOX 


macro) bit. Tins allows CPC to be set valid when the 
request comes back from the Mbox even if the Ebox has 

REFERENCES. 

Clarified some documentation. 

«ia;ai r 'C S^T SB VALIl, 6 F.NA OPBUS PARITY CHECKING to the 2nd microword of 
Pead * Rn * (Q+O) microflow. 

Fixed: fA r index specifiers tiad 
INDEX causes ISA to yet loaded, 
for one specifier during ar. RAF. 
microcode pushed the wrong PC on 


an Cycle IP = Viniila. Since cycle ID = 
this had the effect of loading ISA twice 
, As a result, Tryggva's exception 
tn® stack if ha read ISA (which would be 


the case if the first operand of an instruction was tor example 
S~ff 1 iteralCRnJ). Now, RA F index classes of ooerands have cycle ID = HGA, 
which allows r \A> and IPUF Pu latch loading and doesn't clobber ISA. 
Corrected Misc. documentation typos. 

Fixed: The secor.u uwords of (Rn)+, ^(Rn> + , CRnd(Rn)*, and CPn3@(Rn)+ will 
no.i assert I Nd IP IT. SH .CHECK • This fix^s the problem of an optimized 
instruction with the destination GPR = to the autoinc. GPR, which is source 
in the cycle following, the I FORK CYCLE microword. Since that G p h is 
sourced in tn^ TfflRK CYCLE microword, if we should stall then we would have 
at the IFORK CYCLE. 

Pi<eu an unbelievably gross ana disgusting bug: All Quad 
and Oct,, writes (for both write and Modify operands) were 
doing write.wchk writes ior the 2nd - nth longuords, for 
both unaligned and aligned flows, this caused spurious 
page bounlry check micro traps if a Q ♦ 0 datum was 
sufficiently close to the end of a page. 

Removed "HOLD IBUFFER" from the Master Reset microwords. 

Tnis prevents loading of the double buffer, which in 
turn prevents power-up bad parity from being cleared, 
t This mig.it not be a problem, but could he. 1 
Adcied microworu at. location Bf to nanRLe returning from 
a Read* ’L unaligned second reference to an Ifork microword. 

Fixed: r, cta unaligned Modify flow was decrementing the VA 
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891 
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897 

898 
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904 
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90 7 
9C8 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 
92 4 

925 

926 
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/ 
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/ 

• 

/ 

/ 

/ 

; 

; 

/ 


a 

/ 

a 

/ 

/ 
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/ 
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/ 

• 

f 

/ 

t 

• 

/ 

a 

/ 

a 

/ 
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/ 

/ 

• 

/ 

a 

/ 

a 

/ 

a 

/ 

a 

/ 

a 

/ 

a 

/ 


/ 

a 

/ 
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H 


7 


6 

8 

4 

3 

2 

t 

0 


7-dep-b2 


10-May-82 


ll-Mar-82 
22-Dec-81 
26-"ay-8 1 
b-.«ovember-80 
31-October-30 

b-nctober-89 
19-September-90 


by \ once too often. 

Deleted: "«111 brain Omux if El" macros from the (PC)a- flows. 

Adaed "FA 0? IE U REQ" macros to assart FA OP MEM RE9 to all 
appropriate Lfor^ entry microwords. 

Added: the I lD^X TKytOIAT" DRAIN macro to the uwords in the (PC)*-CRnl 
flow which i ram t..° useless LOuffer data trom tiie Tbuf. 

Changed: iPVALiD generation for (PC)+ ana S“ijl iteral. 

Changed: we now continuously set RAF unti’ Istal l comes up. 

Changed over to new concli tional/computed branch scheme. 

Aided IPtUIS parity er.aole to appropriate microwords. 

Aided: "Clear CPC Valid" to the first uword of: (a) 
on I fori/ Unconditional branches/ Conditional Branches/ 
ana Computed Branches; (b) in the microtrap vector/ 
t te Flush from Wbus 6 load CPC flow. 

Aided: "..ill brain Duiux if Cl" macros to the (PC) + 

?lows. 

Fixed: s'*'-literal uas not doing an Ifork if read*hw! 
on the 1 Lor* word. 

Adaed CYCLE ID/ encodings to all t.ne S.A.F. entries in 
the llork vector. Reason: the latching of DRAM and Tbuf 
parity errors is contingent upon the assertion of Ifork 
Cycle, which is generated from the CYCLF 10/ encodings. 

Fixed: context on Istream request dutinc flushes and 
conditional branches. 

Fixed: was not ensuring CT VA LATCH had correct data. 

Merged computed and unconditional branch flows, 
saved 1 microword. 

Changed: mcrocode to source lifferent CPC during 
String Flushes. 

kip out CM. Minor changes to existing design. 

Vet another new Ibox design. 

Massive update to mirror current hardware design. 

Changed macros. Minor documentation changes. 

First version basea on stable hardware definition. 

All microflcws coued. 

More flows. 

Starr of History. First simple flows. 




; r., . : 

> TEQXCGD•• TC 


micruz Iff ■) 7-H¥-d4 15:02:16 V 3 - 7 3 — VENUS Ibox Microcode 

tenoral Je scnption 


; 927 
? 928 
>929 
; 930 
>931 
?932 
>933 
>934 
>935 
>936 
•937 
>938 
; 937 
>940 
>941 
>942 
>943 
>944 
>945 
>946 
>947 
>948 
>949 
>950 
>951 
>95 7. 
>953 
>954 
>955 
>956 
>957 
>958 
>957 

>960 
>961 
5 962 


.PAGE " General Description" 


• *«• + ******.»«r**'*«***»**-»*»*x»*'' + T-»**«r** , *'r*»***7r*»-r**-*ir*****ir.*<**»*»***’* 

/ 

; Each IFORK signal signifies : completed evaluation of an operand specifier. If that specifier was not an 
; Index-mode specifier, the l c '0-k also signifies a completed servicing of tne operand. There is a 1-to-l 

> correspondence between It ).ing and a modification of the DR A ' Execution Point Counter, witn the exception 

> of CknJ mode where EiC is not mojiliec’. 


/ 

> This file contains tne entirety ol Ibox microcode. Two otaer files are necessary: TbPXDEF.KIC ana 

; l BOX MAC!-'0.4IC. They respectively contain the hardwire definition and microcode macros for this microcode. 

> 

> The microcode structure is .jrokf»n into individual routines starting in a nicroword vector called "Ifork". 

; Each of these routines handles a particular operanu specifier: 

• 

/ 


✓ 

/ 

/ 

/ 


/ 

/ 

/ 


/ 

/ 

/ 

/ 


ifork-v-v-v-. . .-v 

** V V V V 

- V V V V 


| spc. 1 I SpC. I 
I routine! I routine | 


I spc. I 
I routine I 


I spc. 

1 routine! 


* V V V V 

* V V V V 

- V V V V 

* <<«<<<«'<<<<<<<<<<<<*<<<.«<<<<<<<<.'<<<<<<<<<<<.<<<<' 


/ 

/ 

> The Ibox -ricronachine supports a uicrotrap mechanism to divert the microflow to a trap service routine. 

> There are 7 types of microti aps: t^osc that are reactions to r.uox commands and those that are reactions to 

> unaligned memory addresses during operand specifier handling. The £box-com;nand microtraps do not return to 

> the point of interruption. Tne Unalignment microtraps either do or do not return. 


> 

• **»***#*«r***#'*iM»*******!*jr ***»».*x* »**»♦**•** <*•»*»••******»*****■****'« ***** 

>960 .814 

> 964 
>965 

>966 .TOC " Region Assignments" 

> 967 

>968 ;**-»*****« ♦ ***■**•**«***«*•********** **»*-*»*»********■«****»*«******** 

>969 > These mnemonics define the regions of memory for forks, utrao vectors, 

>970 > and anything else that must be .REGIOHed. 

>971 •*»*»»**»** ,♦**„•**,^*»*.*****-*-*»*-.*»**»*-»-******************»w****^****** 

>972 

>973 . r.cT/TF"H l <L‘- , #.=0C0 > Ifork Vector 

>974 . 8.-, T / T K TGH=7fF 

>975 

>976 .SEr/^ATWLO’^OOO 
>977 . CuT/MAli' i ICH = 0nt 
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> Jtrap vector (addresses are forced) and tiie 

> bulk of ibox ucode 










; IBOX.'-iC* 

> 18 C X C! ID c.. i. t C 


•TICH'tl 1 f< (3 2) 7-NU-84 1^:0^216 V3.73 -- VENUS loox Microcode 

The IlorV Vector 


>97u 

>979 

•9«0 

>981 
>9*2 
>983 
>984 
;935 
; 986 
? 987 
>988 
>909 
>990 
>991 
>992 

> 9°3 
>994 
>995 

> 996 

> 997 
? 99b 

r OCF/ 9,07A2,8010,8G2E >999 

>1009 
>1001 
; 1002 
>100 3 
>1004 

> 1C05 

l OFF, 0/07HC/8030/9038 >1006 

>1007 

> 100P 
>1009 

> 1010 
>1011 

T OFF/ 0/^742/8010/802K >1012 

; 1013 
>1014 
>1015 
> 1016 
>1017 
>1018 
; 1019 

I OCA, 1/0602/8002,0910 >1020 

>1021 
>1022 
>10 23 
>10 24 

I ODA, 0,0702,801C,001C >1025 


. P A G _ 


The lfork Vector" 


y **•*»» *.*»«*«•*.»*******'****-*jr****ir**'******* 

/ 

; 11 o j (): 

> TO i«? vector contains the first micr owor .is of every operand specitier routine. 

• 

/ 

> oroicill*', bit <5> is asserted if this is a BP A cycle and hit <4> is asserted if 

> this operand specifier uses the PC. However, special encodinqs exist for the 

; various types of branch instructions. 

• 

/ 

> Unused locations in tie Ifork are filled with Jump-dots. 

/ 

• * ♦ + + + it + n * * * * * *r * * * * * ♦♦ ****** * * « ********************************** 


• R L.»I i. / IF J-KL: , TFJPKHIGH 


CL&AR CPC VALID, VANILLA CYCL3, > 
VA_AM!JXPC + I8UFFRR DATA, > 

GCT r ' CIB.P.CONDCOMP.8R3 > 

Orp: >-; 

CLEAR CPC VALID, VANILLA CYCLE, > 
CONTEXT IS 4 4 4, 
VA.4KUXPC+IBUFFER DATA, 

IFUP SKO FROM OP-PORT, 

GOTO T I 8.8 . UNCdND • ER 3 

off : >-- 

VANILLA CYCLE, 

V V_AMUXPC+ IBUFFF.P DATA, 

CLEAR CPC VALID/ 

GOT 3 tl J ..B.CilNl)Cn?<'P.oR3 

OCA: >- 

V\_TGPR, VANILLA RMCID K CYCLF, 

»J D V AL ID iF 3+(MV*PN), 
f FORK IF V+*+PM*BWL, 
iNAULF OPRUS PARITY CHECKING, 
to®A NCI ON (O+O) AND ACCESS, 

GOTO Cin.NM.RN3 

Ooa: >- 

RFSFKVFU ADDRESSING FAULT, 

V AN ILLA CYCLE, 

GOTO CI8.B.JD0T.RAFJ 


Conditional Branch 

VA_taryet address, **"do not stall 
on~CC VALTD here*** 

Unconditional branch 

VA_target address, make first ret. 


Computed Branches 
VA_target address 

> 

/ 

> Rn 

> l^ork if this can be done in 1 

> cycle, continue if Asrc or 
; (read*modify)*CO 

> 

/ 

> 

-> PC CUNPREDICTABLE! 

/ 

; To allow Ibuf and Dram PR latching 


Fage 
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> r box . mg * 

; l9nXCODE. ; :TC 


MTCR112 lf.(&2) 7-MXY-8* 1^:02:16 i/3 

The Ifork Vector 


;1026 .PAGE 
;lu27 

?1023 0C9: 

; 1029 
;lC3f 
; 1031 
; 1032 
; 1C 33 
>1334 
;i03b 
; 1036 

I 0C9, 1/0700,0002/1540 >1337 

; 103S 

; 1039 0D9: 

; 1040 
; 10 41 

I 0D9, 0/0702/601C/001C >1042 

? 1043 

;1C44 9C7: 

;1C45 
} 1C 46 
;1047 

I 9C7/ O/O7C2/B6O0/OC4O ;104R 

; 1049 

>1050 007: 

>1051 
? 1052 

> 1053 

> 10S4 

> 1055 
; 1056 

r 007/ 5,0762/ A010/ 3L)20 >1057 

> 1058 

>1059 0C6: 

>1060 
; 1061 
>106? 

I 0C6, 4/07E2/B82A/0041 >1063 

; 106* 

> 1065 Cr>6: 

>1066 
>1067 
>1068 
>1069 
? 1070 
; 1071 
; 107? 

5 1073 
>1074 


• -m ^ _ -r _ _^ M ^ 

\ix_ui? r, cj&j pei- k:q, 

■ 'L c OPPUS RARITY CHECKING, 
•INVALID IP A+PM*AL, 

CONDITIO!«AL FA CP MEM REQ, 
ENABLE TRAP IP UNAL U D , 

V AN ILLA CYCLE/ 

•"ANCP 7N (0+1) A'lQ ACCESS, 
IFG7K IF 4+R*8WL/ 

GOTO tlO.Nh.FETJ 


• — — — m ■ r n t n M m 

RESERVED A DPR^SS T NG FAULT, 
VANILLA CYCLE, 

, 1 T J CIP.B.JUOT.iiAFJ 


_ _ _ _ ______ r m M 

VANILLA CYCLE, 

CONDITIONAL FA OP MEM REG, 
IGPIGPR+CTX, 

GOTO CIP.NM.AINCJ 


VANILLA CYCLE, IFORK TP R # BWL/ 
.NAbL“ 3PBUS PARITY CHECKING, 

V A_IBHFFEP DATA, 

I MUa CR~CK fITh CONTEXT, 
JPVALTD IF R+(MV*RN), 

BRANCH ON (Q*n) AND ACCESS, 
GOTO C18.NM.IMM3 


VANILLA CYCLE, 

IGPP_lG°R+4, 

p7f.CE FA OP M^M PEC, 

.ai :i 


f 

VANILLA CYCLE, 

VA.lbUFFEP DATA, CONO MEM RFO/ 
CONDITIONAL FA MEM REG, 
r'VAuLE OP BUS PARITY CHECKING, 
h'JA: LP Tk»P IF UNAL OP, 

JPVALID If A+»M*AL, 

T*t:9K IF A + k*UWL, 

BRANCH ON (7+0) AND ACCESS, 
.,010 Clt • NM.FFT3 


li — VENUS Ibox Microcode 

(Rn) 

Iran next cycle if unaligned add., 
if tiiis can't be done in 1 cycle 
goto common fetch routine 

(PC) CUNPP^DICTABLEI 

To allow Ibuf ana Dram PE latching 

(Rn) + 

Done in 2 cycles 

(PC) + 

S°t opvalid if Read. 

(A(Pn)f 

Done in 2 cycles 

bump up the G^R, get tne ind. add. 

5KPO + 

VA_addtess from Istream 


I 0D6, 1,07CO,C010,4540 










7-may- 84 1 c :o 2:if 


V3.73 


Vi Mu'S rbox Microcode 


Page 2d 


% 


iBiix. •icr 
raoxcunt.rtic 


mc: :-.u 


■ :(>.') 


The I for!, lector 






/1075 

.PACE 








*1076 









>1777 

ocs: 

/ ’ 

• 

/ 

-(Rn) 





; 107« 


VANILLA CYCL2, 

/ 






5 1079 


V. , _TCP,_!GF--CrX / CON!) MEM KEO, 

• 

f 






>1080 


•'»A P L E TRAF IF UNAL G p , 

• 

/ 






> 1081 


C^MOIT l INAL F5 HP MEM RFQ, 

i 






> 1082 


INVALID IF A+RM* AL, 

# 

/ 






510 83 


IF'IFK IF A+P*FWL, 

• 

/ 






> 1384 


lik"C \ PM (0+7) AND aCC r SS/ 

• 

/ 



I 

CCS/ 

G,( 7C0,C9HA,454C 

> 1C do 


OPT' CIB.MM.FFT3 

• 

/ 






>1086 









>1067 

0 r b : 

/ 

_ a 

/ 

-(PC) CUNPP T 'DICTAnLE3 





> 106* 


FMSFPVcD ADDRESSING FAULT, 

• 

/ 






> 19b9 


V» i3LLA CYCLE, 

• 

/ 

To allow Ibuf and Dram PE latching 


I 

0U8, 

0/070^/dflC/OClO 

>1090 


Clin Clh.B.JOQT.RAKl 

• 

t 


■% 




> 1091 









> 109? 

0C5: 

/ * 

_ • 
f 

B-D(Rn) 





>1093 


V4NTLLA CYCLE/ CONG M > PF), 

• 

/ 






>1094 


V A_rCPa , + I80FFiK L AT >/ 

• 

* 






> 1095 


CONDITIONAL F» PF MF.N RFQ, 

« 

/ 






>1096 


STAPLE TRAP IF UNAL UP, 

• 

/ 






>10 97 


OPVALID IF A+Rl'*AL, 

• 

/ 






>1098 


I FORK IF A+R*l'WL, 

• 

/ 






>1099 


BRANCH ON (O+Cl) AND ACCESS, 

• 

/ 


♦ 

T 

0C5, 

0,07C'),C012,464Q 

>110* 


COTn riL.SM.FRT3 

4 

/ 






; iioi 









J 1102 

0i)5: 


. • 

/ 

B^D(PC) 

• 




>110 3 


VANILLA CYCLE, CON’D MEM P-.}, 

• 

/ 






>1104 


C 1ND1TIONAL FA Of . R ", 

■ 

/ 






> 1105 


V A_.ThUXPC + iaiiFFF8 DAT 4/ 

• 

/ 


* 




>1106 


ENABLE TRAP IF UNAL 0°/ 

} 






>1107 


JPVAL1D IF A+RM*AL, 

• 

/ 






> 1108 


C'ORK IF A+E*BNL, 

• 

/ 


• 




>1109 


BRANCH CM (Q+J) AND ACCESS, 

• 

/ 



I 

305/ 

0/U7CG/C01C/C5.10 

>1110 


GOTO Cie.NM.FFT3 

• 

/ 






> 1111 









>1112 

OC3: 

/ * 

_ • 

/ 

w~U(kn) 





>1113 


VANILLA CYCLE, CGND MEM REG, 

• 

f 






>1114 


VA_IC p ~+IBUFFFk DATA, 

• 

/ 






>1115 


C 1NDIT10NAL FA OP MSM REQ, 

• 

/ 






>1116 


ENABLE TRAP IF UNAL OP, 

• 

/ 






>1117 


OPVALID IF A+RN*AL, 

• 

/ 






> 1118 


I FORK IF 4+F*«feL, 

• 

/ 






>1119 


BRANCH ON (O+O) AND ACCESS, 

• 

/ 



I 

0C3, 

0,C7C0,C012,4S40 

>1120 


GOTO C1U.NM.FET3 

• 

/ 















§ 









• 


• 

f 

I BOX.MC« 
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* 

• 

/ 

IBOXCUDE.MIC 

The 

T t o t k. 

Vector 




• 




>1121 

• RAGE 






• 



>1122 






• 




>1123 

003: 

✓ 

--> k-D(PC) 







>1124 


VAnILLA CYCLE, CON'D MFM K r 3, 

• 

f 




• 



>1125 


VA AMOXPC+I3UFFES DATA, 

• 

/ 



« 




>1126 


enable trap IF UNAL 0°, 

• 

/ 







>1127 


CONDITIONAL FA np MSN REQ, 

• 

/ 




• 



>1128 


JPVaLTD if a+fm*al. 

• 

/ 



• 




>1129 


IFlJRK IF A-*-R*R vL, 

• 

/ 







>1130 


BRANCH ON (0+0) ANu ACCESS, 

• 

/ 




• 

I 

01)3, 0,07C0,CC10,C540 

>1131 


GOTH CIH.NH.IET3 

• 

/ 



• 




>1132 










> 113V 

GC1: 


—-> L~D(Rn) 







> 1134 


VANILLA CYCLE, CfiND MEh RFtj, 

/ 



% 




>1135 


VA.TGPR+IBUFF.Efc LAT*, 

■ 

/ 







>1136 


CONDITIQNAL FA OF KEM RFQ, 

• 

/ 




• 



>1137 


r.' V A PL 5 TRAP IF 'INAL 0^, 

• 

/ 



% 




>1138 


OPVALID IF A+ OK*AL, 

• 

/ 







>1139 


I FORK IF IL, 

/ 




• 



>1140 


'liVA’.Ch ON (Q+0) ANL ACCESS, 

• 

/ 



% 


I 

0C1, 0,0700,0012/ 4540 

>1141 


GOTO CIB.NH.F P T3 

• 

/ 







>1142 







# 



> 1143 

Oni: 

/ 

—-> L"D(PC) 







>1144 


V AN ILL A CYCLE, CCIND MEM A?C, 

7 







>1145 


V A.MUXPC+IBUFFEK DATA, 

• 

/ 




• 



>1146 


ENABLE TKAP IF I'NAL OP, 

/ 







>1147 


OPVALID l p A+RM*AL, 

• 

/ 







>1148 


CONDITIONAL FA OP MFM REW, 

• 

/ 




• 



>1149 


IPUFK IF A + R* BhL, 

• 

✓ 



• 




? 1150 


BRANCH ON (©♦") AND ACCESS, 

• 

/ 





I 

001, 0,07CQ,C01P,C5 J 9 

> 1151 


GOTO CIB.NM.FFT3 

• 

/ 







>1152 






• 




? 1153 

IC4: 

/ 

-—; 3B**D( Rn) 







> 1154 


VANILLA CYCLE, 

• 

/ 







>1155 


VA_IGPR+IBUFFER DAT’, KFAD, 

• 

/ 







>1156 


FORCE FA OP MEN RFC, 

/ 







>1157 


CONTEXT 1544 4, 

• 

/ 







>1158 


ENABLE TRAP IF UNAL 1ND, 

• 

/ 



• 


I 

0C4, 0,07F4,8032,2059 

>1159 


GOTO CIP.NM.INDIRECT.FE^l 

• 







> 1160 










>1161 

004: 

/ —— — — 

— i?e-D(°c) 



• 




>1162 


VANILLA CYCLE, 

• 

/ 







>1163 


V.\_i MUX PC* 1 BUFFER DATA, READ, 

• 

f 







>1164 


FORCE FA OP MEM REQ, 

• 

/ 



• 




>1165 


CONTEXT IS 4 4 4, 

• 

/ 







>1166 


ENABLE TRAP IF UNAL IND, 

i 




€ 

# 

I 

0U4, 0,07F4,8030,4059 

> 1167 


G 1T3 EIB.NM. INDIRSCT.F&TJ 

• 

/ 



• 

e 










* 




























s 


9 

9 

9 

© 


• 


yen/. c, ; 

'I 

CKO 2 Itt 

(02) 7-hA¥-64 15:02:16 

V3.73 -- VLVDS Ibox Microcode 

• 

/ 

IBDXCQCE- M C 

7ji 

a I fork 

Victor 






> 1168 

.PAGE 







; 1169 








> 1170 

0C2: 

/ 

'/ 

i4*~D(?n) 




>1171 


VANILLA CYCLE, 

m 

/ 





> 1172 


V IG p R+1 ° G Ff P.R UAT A, HEAD, 

• 

/ 





>1173 


FORCE r A DP MRH RFQ, 

• 

/ 





?1174 


CONTEXT rS 4 4 4, 

• 

/ 





; 1175 


EAHLF T9AP TF UN’AL I No, 

• 

/ 


T 

OC2, 

0/07F4,6032,2059 

> 1174 


C r 'T r * CIP • • M. 1 NOIR EC ”. FET3 

* 

/ 





> 1177 








? 1178 

QP2: 

>- 

---/ 

tf^D(PC) 




> 1179 


VANILLA CYCLE, 

• 

/ 





>1181 


FORCE *■ 1 OP MEM REQ, 

• 

/ 





>1161 


V4_AMnXPC+l.’Ur FFR DATA, REAL/ 

; 





; 11 82 


CONTEXT 15 4 4 4, 

• 

/ 





; ll 83 


SMA .L r T9AP IF URAL 1 ’0, 

• 

, 


I 

9D2, 

0/07F4,80 <0, A.u59 

; 1184 


'TO CIB.NM.IN II CT.FET3 

• 

/ 





; 1185 








; 1186 

0C0: 


> 

RL-DCRli) 




>1187 


VANILLA CYCLE, 

• 

/ 





; 118 8 


fokce f: op mfm *eg. 

> 





; 1189 


VA.rGPR+IRUPFFP DATA, K r AD, 

• 

/ 





mo* 


CONTEXT IS 4 4 4, 

• 

/ 





> llyl 


ENABLE TRAP IF UNAL I HU, 

« 

/ 


I 

UCO, 

0,07F4/6032/2059 

; 1192 


»0T0 r ! ... .INDIi :CT.F ET3 

• 

/ 





; 119 3 








> 1194 

0U0 : 

/ " 

/ 

liL'‘D(?C) 




> 1195 


VANTLLA CYCLE, 

• 

/ 





>1195 


FORCE FA TP ME*' RED, 

• 

/ 





>1199 


VA_ 4 '-*UXPC+IP»J p ‘FFK DATA, RFAD, 

• 

/ 





>1193 


CONTEXT IS 4 4 4, 

• 

/ 





> 1199 


ENABLE TRAP T p 'JNAL IND, 

/ 


I 

udo. 

0,07F4,6030,AO59 

> 1200 


GOTO IIP.NM . 1 NOIR P C? . FET3 

• 

/ 





>1201 








>1202 

OCC : 

/ 

~~ - * 

iteral 




; 1203 


VANILLA CYCLE, IFORK IF R*HWL 

, > 





; 1201 


[BO! IT A/ 

> 





; 1205 


uMABLE OPBUS PARITY CHECKING, 

• 

/ 





>1206 


d p VALTD IF R+(MV*RN }, 

• 

✓ 





>1207 


LITERAL UNPACK- OPBUS, 

• 





>1203 


E RANCH ON (C+3) A Ko ACCESS, 

• 

/ 


I 

OCC/ 

5/0603/2710/0030 

; 1209 


GOTO rin.NK.LTT3 

> 





>1210 








>1211 

ooc: 

/ “ 

> 

S'“I/ literal 




>121? 


VANILLA CYCLE, TFC1RK Tr R*B9L 

• 





> 1213 


IPVALIu IF P+(MV*3N), 

• 

/ 





>1214 


:*IA l LP 1PBUS PARITY CHECKING, 

• 

/ 





>1215 


IIA_TB UPFEI DATA, 

• 

/ 





>1216 


LITERAL UNPACK OPBUS, 

« 

/ 





; 1217 


: ON (Q+0) A*'j ACCESS, 

• 

/ 


I 

one. 

5/0603,^010,0030 

;121« 


GOT Cie.SM.LITl 

• 

/ 



9 
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> IBOX.NCR 

? TBOXCODt.MTC 


T OCD, 4/0202,61)10/1803 


I 00H, 0,070^,6010,0010 


I OEB, 4,0502,oOlC/OUO 


1 OFF, 4,0502,8010,0010 


I 3EA, 4,0502,dOlC,OC13 


[ 0FA, 4,0502,6010,0010 


I 0E9, 6,8502,6002/028b 


I OF9, 4,0502,8010,0010 


I OEB, 2,H5C2,b6bA,0288 


I 0 FQ, 4/0502/&01C/0010 
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,1219 

.page 




>1220 





; 1211 


/ 


cpm 

; 1222 

ocu: 

INDEX CVCLc., TFORF 

* 

/ 


; 1223 





>1224 

ODD: 

/ 

> 

CPC! C fatal 1 

; 1225 


RESERVED ADDRESSING FAULT, 

• 

/ 

It is ok to make this VANILLA CYCLE. 

>1226 


VANILLA CYCLE, 

• 

/ 

To allow Ibul and Dram PE latching 

>1227 


GOTO CIP.B.JD0T.RAF3 

• 

/ 


; 122P 





} 1229 

oet: 

} - 

_ — • 

/ 

index CRn! [fatal] 

>1230 


1FSERVFD ADDRESSING FAULT, 

• 

/ 


>1231 


i-U CYCLE, 

• 

/ 

To allow Ibuf and Dram PE latching 

; 1232 


GITa LIB.d.JDOT.RAF 1 

• 

/ 


>1233 





; 1234 

OFu: 


_ • 

/ 

index CPC1 [fatal! 

; 1235 


.RESERVED ADDRESSING FAULT, 

• 

/ 


>1236 


. n CYCLE, 

• 

/ 

To bIIow Ibuf and Uraui PF latching 

> 1237 


COT! fIB.B..TDTT.RAF3 

• 

/ 


; 1238 





; 1239 

OEA: 

/ " 

/ 

index Rn Cfatal! 

>1240 


kEsERVEO ADDRESSING FAULT/ 

/ 


; 1241 


HOA CYCLE, 

/ 

To allow Ibuf and Dram PE latching 

>1242 


GOT' tiL.n.Jonr.RAt : 

• 

/ 


>1243 





>1244 

Ofa: 


_ . • 

/ 

Ituex PC [UNPREDICTABLE! 

> 1245 


RESERVED ADDRESSING FAULT, 

• 

/ 


>1246 


IA CYCLE, 

/ 

To allow Ibuf and Dram PE latching 

> 1247 


GOTH Cin.B.JUHT.RAFI 

• 

/ 


> 1248 





>1249 

059: 

/ ~ 

> 

index (Rn) 

; 1250 


60A C YC L , VA IG19, 

• 

/ 

VA_Boa ad’ress, split on context to 

; 1251 


BFArtCF ON CONTEXT, 

• 

/ 

io index multiplication 

>1252 


Ml rim SET SCOREROARD VALID, 

• 

f 


>1253 


CONDITIONAL FA OP R?M KEQ, 

> 


> 1254 


G n T p r T ,- .N«.IND r X3 

• 

/ 


>1255 





>1256 

oF9: 

/ 

/ 

Index (PC) [UNPREDICTABLE 1 

>1257 


RESERVED ADDRESSING FAULT, 

• 

/ 

. 

> 1258 


&3A CYCLE, 

• 

/ 

To allow Ibuf ana Dram PE latching 

>1259 


GOTU CIP.B. JUCT.R »F1 

/ 


>12b0 





; 1261 

OEB: 

/ ~ 

_ • 

/ 

index -(Rn) 

>1262 


i IA CYCLE,, va_igpr_tgpr-ctx. 

• 

t 


>1263 


1 , 1 r, T1 S FT jCGRESC AHD VALID, 

• 

/ 


> 12o4 


conditional fa oh k"q. 

• 

i 


>1265 


ti^'ANCi! dm C INTEXT, 

• 

/ 


>1266 


TITH [ 1P.N* . I NDSX1 

♦ 

/ 


>1267 





>1268 

CF3: 


/ 

Inoex -(PC) [UNPREDICTABLE! 

>1269 


RYSSING FAULT/ 

• 

/ 


>1270 


' 1 1A CYCLE, 

■ 

/ 

To allow Ibuf and Dram PL latching 

>1271 


GOTO Tl r .B.ODOT.FAF1 

• 

/ 















» 


% 

* 

* 


f 

# 

t 

# 


> IBOX .MCR 

; TBOXCODE-HfC 


M IC R02 1» (02) 7-MAY-B4 15:02:16 V3.73 — VENUS Tbox Microcode 

The Iior< Vector 


?1272 •PAGE 

> 1273 

;1274 0E7: 

>1275 

>1276 

> 1277 

T 0 K 7 , 6,85C2,BPGA,0049 >127*’ 

>1279 

>1380 0F7: 

>1281 

>1282 

>1283 

>1284 

T 0 F 7 , 0,8502,8010/0278 >1285 

>1286 

>1287 0E6: 

>1288 
>1289 
>1290 

I 0E6, 6,8513,oy2A,004A >1291 

> 1292. 

>1293 0P6: 

>1294 
>1295 
>1296 

> 1297 
>1298 

I 0*6, 6,8502,8010,0238 >1299 

>1300 

>1301 0?5: 

>1302 

>1303 

> 1304 
>1305 
>1306 

I QR5, 2,8502,8012,0288 >1307 

>1308 

>1309 0F5S 

>1310 

>1311 

>1312 

>1313 

>1314 

I 0F5, 2,85C2,bDl0,8288 >1315 

>1316 

>1317 0 r.3 t 

>1316 

>1319 

>1320 

>1321 

>1322 

I 0E3, 2,85C2,8012,0288 >1323 


--- 

ifSlA CYCLE, TGPk_ICPP+CTX, > 

I'KIbIT SET SCOkt n OARD VALID, > 

CONDITIONAL 2 A OP MEM R C Q, ? 

GOTO CIB.NM.INDEX.AINC3 > 

;--- J 

GOTO CIS,NM.1MDEXPCPOP3, ? 

BOA CYCLc,, VA_IBUFfER DATA, > 

t.RANCH ON CONTEXT, / 

conditional fa op mem r-«j, > 

INDEX IMMEDIATE DRATN > 

--- 

INHIBIT SET SCOREBOARD VALID, > 

BOA CYCLE, ^GPR_iGP p + <, , J 

FORCE FA OP HEM REQ, / 

GOTO CIB.HH.INDEX.ATNCuEFl > 


index (Rn)+ 


index (PC)+ 

Drain the lstream of tne useless 
immediate data, see if we are done 
draining it all. 


index >(9n)+ 


/ 



1 1 HI 8 TT S**T SCOREBOARD 

VALID, 

• 

/ 

HO A CYCLc., 


• 

/ 

VA TBUFFEP DATA, 


> 

CONDITIONAL FA 0? MEM 

REQ, 

/ 

8 oINCH ON CONTEXT, 


/ 

GOTH n i.'IA .INDEX) 


• 

/ 

/ 


BOA CYCLE, ; 
VA TCPR+nUFr FS LATA, / 
INHIBIT SET SCOREBOARD VALID, > 
CONDITIONAL FA OP MEM REQ, > 
BRANCH In CONTEXT, / 
GOTO LI 8 •NM.INDFX3 / 


index d(PC)+ 

VA_4 hytes from the Ibuffer as the &OA 

inaex D*d(Fn) 

V>_ sext(TbuEfer byte) ♦ Rn ns the BOA 


/- - 

DOA CYCLE, / 
VA AMUXPC+IBUFF e K DATA, > 
INHIBIT SET SCORE 8 GAKO VALID, > 
BRANCH ON CONTEXT, / 
CONDITIONAL FA OP MEM ReU, > 
GOTO CI 8 .NM.INDEX! > 


index b*0(PC) 

VA_sext(Ibutf. byte) ♦ CPC to make 

the BOA 


-> index a**D(Rn) 

;j ,4 CYCLE, ; VA_ sext (Ibuffer word) + F.n to make 

VA IGPk+IBUFFER DATA, > the BOA 

BRANCH OH CONTEXT, / 

INHIBIT SET SCORERDARD VALID, > 

CONDITIONAL FA OP MFM REU, > 

GOTO CI3.CN. IfiDEXl > 
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e 


> T&GX.MCh 

; TLOXCnPF....IC 
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;1324 .PAGE 
>1325 

?1326 OFj: 

> 1327 
>1323 
; 1329 
; 1330 
} 1331 

T 1F 3 , 2/85C2/8010/ 8288 ;1332 

; 1333 

;1334 OSi: 
>1335 

> 1335 

> 1337 
>1333 
;1339 

I UF1, 2,85C2,6012,0288 >134C 

>1341 

>1342 0F1: 

>1343 
>1344 
>1345 

> 1346 
>1347 

I 0F1, 2,85C2,8010,8268 >1348 

>1349 

>1350 054: 

>1351 

>1352 

>1353 

>1354 

>1355 

I UF4, 2,85F4,8032,204C >1356 

>1357 

>1358 014: 

>1359 

>1360 

>1361 

>1362 

>13o3 

I 0F4, 2/85F4/H030/AC4C >1364 

>1365 

>1366 05^: 

>1367 

>1363 

>1369 

>1370 

>1371 

I 0F2/ 2,85F4,oj32,2C4C >1372 


c ’A CYCLE, 

VA_AMUXPC+IBUFFEK DU', 

.RANCH ON CONTEXT/ 

CONDITIONAL FA OP hS> R«?Q, 

L it.IB IT SET SCOREBOARD VALID/ 
GOT 1 CIR.NM.INDEX I 


rf)A CYCLE/ 

VA_IGP&+13UFF&R DATA/ 

INHIBIT SET SC0ME3GARD VALID/ 
BRANCH ON CONTEXT, 

CONDITIONAL FA OP riF.Q, 

C lT'l CIB.NM.INDEX! 


L‘ ! IA CYCLE/ 

I.lHID IT SET SCOFERGAKt) VALID/ 
Vl.AMUXPC+IBUFFSK DATA, 

M MHCH UN CONTEXT/ 
CONDITIONAL 1A CP MEM REQ, 
GOTO CT'’.NM.LNl)£X3 


V A_IGPfi-f I BUFFER DATA, KEAD, 
CONTEXT IS 4 1 I, 

ENA ”It TRAP IF (INAL lUl), 
rMiieri set scoRlboard valid, 

OA CYCLE, FORCE fa OP MEM i EQ , 
.. l? r ) Cin.NM. INDEX . INDIRECT! 


faUA CYCLE, FORCE FA OP ME" REQ, 
VA_A;;UXPC+ IBUFFER DATA, READ, 
CONTEXT [5 4 4 4, 

I Jill BIT SET SCCSERUAHU VALID, 
ENABLE TRAP lr UNAL IND, 

GOTO CIB.NM.I '.uEX. I JuIKECT! 


o7A CYCLE, FQPCE FA OP 1 £M FED, 
VA_TCPR+IrtUFFF» DATA, REAP, 
CONTfcXT IS 4 4 4, 

IN’HBIT SET SCOREBOARD V*Lir, 
S-YABLc. TRAP IF UrtAL IND, 

GOTO CI3.MM.INDEX.INDIRECT! 


ir.de x W"D(PC) 

V'_sext(IDuf t. 

BOA 


/ 

/ 

/ 

/ 

/ 

/ 


•; index L~il(Pn) 

; VA_ ibufter l.u. + 
} 

/ 

/ 

r 

/ 

■} index L-C(PC) 


word) «■ CPC to make the 


Rn to make the LQA 


/ 

> 

■ 

/ 

/ 

; 

, • 
/ 

/ 

> 

/ 

/ 


V\_ (Tbuff. l.u.) + 

BOA 


CPC to make the 


index (JB-D(Rn) 

VA_sext(ibuff. byte) * GPR 
indirect add. of the BUA 


to make the 


index @B~D(PC) 

VA_ sext(ibuft. byte) + CPC 
indirect add. of the BOA 


to make the 


inoex <a-“iJ(Kn) 

VA_.iext(ibuff. word) 
inuiract add. of trie 


GPR 

RCA 


to make the 


* 










7 TMOX.MCP 

7 IBOXCODS.MrC 
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Page 


l <»P2, 2,85F4,SQ30,A04C 


I UFO, 2,85F 4,8032,2Q4C 


I 0 F0, 2,85F4,80 3U,.\04C 


I OEC, 4,0502/bOlC/0010 


I OFC, 1,0502,3010,0010 


7 1373 .PACE 
; 137-1 

; 13 75 0F2: 

71376 
; 1377 
7 1378 
; 1370 
7 1380 
; 1381 
? 1383 

71383 OFJ : 

71384 
7 1385 
71386 
7 1357 
7 1388 
7 1389 

71390 

71391 OF): 

7 139? 

71393 

71394 

71395 

71396 

71397 

71398 

71399 OSC: 

7 1400 

7 1401 

71402 

71403 

71404 OFC: 

? 1406 
71436 
71407 


• » — _ _ — _ _ M _ ______ . . v w a « aak • 

■ : '.OA cycle, force fa op new ^sq, ? 
VA_AMUXPC+IPUFFFP DATA, READ, } 
CONTEXT IS 4 4 4, 7 

I *4 113 IT 3 C 1 SCOREBOARD VALID, 7 
EUbLE TRA P I- UNAL I NO, 7 

GOT n riR.NM.INDFX.INDIRECT! 7 


index PC) 

V A_ sext(ibuf f . word) ♦ CPC to make the 
indirect add. of the BUA 


BUA CYCLE, FORCF FA OP «»fiW RfiO, ; 
V A_TCPR+IBUFFER DATA, R^AT, 7 
CONTEXT IS 444, ; 
I Nil ID IT SET SCuEE^OARO VALID, 7 
•v ABLE TRAP TF UN»L 1ND, ; 
GOTO Cl 1 .VM.INDEX.INDIRECTj 7 


index .iL*0(Rn) 

VA_(ibuft. l.w.) + GPR to make the 
indirect add. of the P.QA 


7-7 index 30*0(80 

E> ih CYCLE, FORCE FA CP “EV FED, 7 

VW xriXPC+LPUFFEK DAT', RFAd, ; VA_ (ibuff. 1 . a.) ♦ CPC to make the 
CONTLXT 16 144, 7 indirect add. of the BOA 

INHIblT S r T SCOREBOARD VALID, ; 

EMAbLE TRAP IF UNAL INO, ? 

GOTO CIB.NM.INDEX.INDIRECTI 7 


.iEJFRVCO ADDRESSING FAULT, 7 
BOA CYCLE, 7 
GOTO CI n .R.JUOT.KSF3 7 


index S*,<literaJ Cfatall 
To allow (buf and Dram PE latching 


RESERVED ADDRESS IVG FAULT, 
110& CYCLE, 

GOT n ITT:. P. JDOT .RAF 1 


? index S**# literal Cfatall 

■ 

/ 

7 To allow Ibuf and Dram PE latchinq 
/ 
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; T&OX.MCk 

; IBQXCnDb.MTC 


•IC»J2 7-M4V-64 15:02:16 V3.73 -- VENUS Tbox Microcode 

Tne I fork Vector 


Page 


* 14C8 
; 1409 
; 1410 
; 1411 
>1412 
; 1413 
; 1414 
; 1415 
; 1418 

1 0CL/ 4,0002,U01C,00CD ;1117 

> 1413 

> 1419 

I OCE/ 4/0002,8010/0CC£ >1420 

; 1421 
: 1422 

I ODD, O/UoC^/bOIC/OODO >1423 

>1424 

> 1425 

I ODE, 0/0002,801 C/OODE >1426 

>1417 

>1428 

l ODF, 4,0002,801C,OOPF >1429 

> 1430 
; 1431 

T 0ED, 0,0002,801C/60SD >1132 

>1433 

>1434 

>1435 

1 OFE, 0 / 0002,u0ic / 00 r :s >1436 

>1437 

>1433 

>1439 

r OFD, 4,0002,a01C,00FO >1440 

>1441 

>1-142 

>1443 

I OFF., 4,000*,bolC,0GF2 >1444 


. pag: 


’*■■*** T ' 


• * * • 


; These words fill in the Unused locations in I fork. These are here only 
} for debugging purpose?; these can be deleted fitter prototype debug. 


• *•***-#•*•****•»•■ 




Mr******* * 


x: gutij cxi 


i saaB— 

XX: COTl' CXX3 


• _ 
/ 

xxx: u r.n rxxxi 


XXXX: GOTH CXXXXJ 


xv.xxx: GOT I CXaXXXI 


xxxxxx: Gil 1 3 rXXXXXXI. 


XXaXXXX : 

GOTH rxxxxxxxi 


xxxxxxxx: 

G[IT'> rx.XXXXXXXl 


f 

XXXUaXXX: 

gjtp rxxxxxxxxxi 


/ 

/ 

/ 

/ 

■ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

■ 

/ 

/ 
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; ItWX.MCN 

; TbOXCODK, ' T C 


MICRD2 lft(u2) 7-^HV-34 18:02:16 V7.7o — VENUS Ibox Microcode 

Micro tcao:i 


>1446 
>1446 
>1447 
;! 4 48 
; i449 
>1450 
14^1 
145? 

1453 

1454 

1455 
1455 
1157 
1458 
libO 

1460 

1461 

1462 

1463 
1461 

1465 

1466 

146 7 

1469 

1467 

1470 

1471 

147 7 
1173 
1474 
1476 

1476 

1477 
1479 
1479 
1460 
1491 
14b2 
1463 
1484 
14 35 
1188 
1197 
1489 
1469 
149C 
1491 
149? 
149 3 

1494 

1495 

1496 

1497 
1493 
1499 


.PaGF " 
. ?□: 


icro tr ays" 

0 ml ignment hlcrotr ays" 


. * . » »»*.*** * . * * * * x » ..tx*-**..-**********-**.********- 

; i lore are three types of unalijne -1 rr.icrotrnos : 

• 

; i.) tn direct reference. Cycle "A" does a READ for an indirect address. Cycle 
. ••§<' will not complete if the QP.VA LATCH in cycle "A" 

; detected an unaligned address. We trap to 0C:, 

; which completes the second reference and POPs back 

} to the interrupted microflow. 


/ 

, 2) Operand reference/ weal* -L* 


Cycle "A” aoes a PESO lor an operand/ and tne reference 
is a READ with word or longword context and is UNALIGNED. 

In the same cycle/ a conditional IFORK command says 

lfork if A+R* 'WL. Cycle "A" will cause an Ifork/ and 

cycle "I" will be a microword on the [fork vector. We 

will microtrap out of cycle to 1 of 2 microwords: we go to 

QD: if tne unaligned operand context is LONG/ and we trap to 

Ci: tne unaligned operand context is WORD. Both of those 

microwords complete the second reference. 


/ 

/ 

■ 

/ 

/ 

/ 

/ 

« 

/ 


/ 

« 

f 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

f 

/ 

/ 

/ 

f 

/ 

> 

/ 

/ 

/ 

/ 

/ 

/ 

/ 


The address pusheo on the microstack is: 

I" Cilonc Valid) tnen (Push the address of microwori "B”) 

ELSE IPush BF)> 

when we return from the second-reference/ we will return 
to location BF if [fork Valid was not true at microtrap 
time/ or to the Ifork microuord if [fork Valid was true. 


3) verant- reference/ not (Read*ok<L) 

The same microword "A" in trap if2 above, except that this 
is not -i READ reference* 6 WL. Cycle "4"'s conditional 
[fork fails and a BRANCH ON (Q+U) AND ACCESS takes us to 
a number of possible cycle "["s, each of which handles 
a particular type of specifier. We will trap out of 
cycle "B" ana use the low 3 bits of address "B" to 
index into the microtrap vector, locations 00: to 37:. 

The microtrap flow which handles tne particular type 
of tray will NOT return to the interrupted microflow. 

Entry Point(s): 

■ i.ere^ For ahat? Pop to Old Flow? 


0C: Indirect unaligned addresses, 

pi: 3ead*L0NG unaligneu operands 

08: ’’ead* iURD unaligned operands 

3 1 - 7: Not (read*( »+L)) (maligned ooerands 


Yes. 

Sometimes. 
Sometimes. 
No. 


input: 

V A LATC'i contains the address which caused the unalignment trap. 


Page 36 
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> 
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; I BOX • S CR 

• / TBOXCODE.MIC 

m 


MICRJ2 1 r.( *2) 7-!:* Y-o4 1^:02:15 

Unalignment 'icrotraps 

?15C0 ;»*«**.-.♦.«»****,********»,****,* 




VJ.73 -- VENUS Tbox Microcode 
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i ij n a • i- c 
IGOXCODii. rr 


MlChC2 1 *( 2) /-■1AY-64 *.6:02:15 73.73 — VENUS Ibox Microcode 

Un a 1 i gnm« r. t 'i cr o t r aps 


Page 


38 


; 1501 
;1502 

> 1503 
; 1534 
; 1505 
>150 6 
>1507 
>1508 
>1509 
>1510 

1 00C, 0/3196,8005,0000 >1511 

>1512 

>1513 

>1514 

>1515 

>1516 

>1517 

> 1513 
? 1519 

> 1520 
>1521 

l OOP, 3,8196,£025,0033 >152? 

>1523 
>1524 
; 1525 
>1526 
>1527 
>1528 
; 1529 
>1530 
; 1531 

I 00o, 3,8196, r *45, 00RF >1532 

>1533 

> 1534 
>1535 
>1536 
>1537 
>1533 
* 1539 
>1540 

> 1541 
>154? 
>1543 
>1344 

I 0HF, 4,0002,6010,1602 >1545 


.PA C.z 

. R tlQ lit, /> A l NL H* , k AI Nh IGH 

• * » « * » * . . .. * * «r * r * * * »«*■»*.*».+ »*** * « »*»«-*T*x»-.».»*«-».,«*-****ir*x**jri»****x* 

; in ir«ct dualignment trap cones nere. 

• «r*vTr*-**-**jr** < *5»****»w* , w < ** 4r**’ir'**:******9rw«’«** > *«r*ir* fr-*-*****--**-************** 

« — — — — — - ————— — — — — — — — ^ — — — ^ — —— — — — • 

Oc: V h_VA+i, PF.AL.2NL, petupn > 


; Jperanu Unalignment trao TFP trip co^ylyst reference was a READ*LUNG. 

^7r*x*'»%*»-rx*****.**x**:«***Xx**-********«r***--*******ilr**************»r**»**** 

/ / 

OOJ tfi_VA + -., REAL'.2ND, 7p7Af,iD, ; If we are from an Index Ifork cycle, 

UTRAP CTP, ; remember to use Index mode in the 

CONTEXT IS 444, RETURN ; calculation of the BOA Tfork address. 

• xxx»x«Xx*»**.»*x»-*'*xxXr****x-**'»****x*'<<'***»*«*«»'************'**-***t*»*^i»*' 

; uparanu Unatignment trap TFF the catylyst reference was a RFAD*WJRD 

^x***»***x**x*x*«-*******]r*-**x-*x»**'»»********w**.**'*x*»-****j*'*********jr*«- 

. 

08; V*_VA + 4, REAL.2ND, 7PVAI.IO, > 

UTRAP Clf*, > Ditto as for utrap to 0D;. 

CONTEXT IS X 2 X, RElURN ? 


.*«r**Y*1r**X'»*»**X***X'ftJt*'lr*XX**** + '<r****XX'*»XX*ft-*ft****'***ft*************** 

; As explained on the previous page. Iff -Ifork Valid at 9LAD*(«'+L) utrap time 
; tne hardware pushes BF onto the 1 -deep nicroaidress stack (instead of the 
; address of t ie word t>aing microtrapned). when the ucode executes a RETURN, 

? it will goto this microvord, which will do an IFuPK command so that ue 
; try to jet valx Ltork data into the double buffer. 

•_— __— _ —__ ^ M M — _-r _ — • 

o^f: ifork > 




•«* 


* 






* 







>• S* 


TBflX.tCR 

IBnxCODE.iUC 


MICRO^ 1N(0?) 7-K1Y-64 15:02:16 V3.73 -- VENUS Tbox Microcode 

Unali gnMient ^lirrotraps 


>1546 
>1547 
>1543 
; 1547 
>1550 

> 1551 
;1552 

> 155? 
>1554 

> 1555 

> 1556 
} 1557 
>1558 
>1559 

> 1669 
>1561 
>1562 

> 1563 
J 1564 
>1565 

> 1566 
>1567 
>1568 
>1569 
>1570 

I 002/ 0 / 002A/BCo4 / 0C2B >1571 

>157? 

> lo73 
>1574 
>1575 
>1576 
>1577 

> 1578 

> 157° 

I 003, 4,00U,£005,0600 > 15B0 

>1681 

> 1582 

> 1583 
>158-1 
>1585 

I 000, 4/0024,8005/8028 >1566 


. PAGE 


.»*»n-*jr**»»w»»-*»*»»*-»~***-»**»sr-«T**'*-»»^»r**!Hr******-***,r****-******!*******ir* 3 r 

> Operand Unaliqnment traps come here I r F the catylyst reference was 

> not (HZIV'HL). 

• 

/ 

> The low o oits of tnc trap routine vector address are the 

; low o >its of the BRANCH ON (-J+1) AND ACCESS target address. 

> These are the start addresses for the virions micro-routines: 

> 

> Unaligned Condition Trap Vector Address 


> 


/ 

/ 

• 

/ 

/ 

/ 

/ 


-'L* rite 

010 

.aL* 'odi £y 

Oil 

(9+ i) *«vea 1 

101 

( 0 )♦ *rite 

110 

(CHil) *hod i fy 

111 




> WL*torite starts hare. No reference his occurred yet. 


02: 4RTTS, VA_VA/. WRITE VA ^EADY/ > 

(MTO CIR.UT.O.HSTfcRITEd > 


• »»**»*»-***»**»****#i«»»*****ir*lMr-****A**ir*»******»***ir****'*****i*«r***lMHt* 

> aL*Mortify starts here. The first read reference has occurred. 


0-3: VA_VA+4, 3PVALID, 

KSAD.N3pAG2.2JiD 


VA_VA-4/ ’iPITiS VA READY/ 
aRIT r .NDPAGi/ 

G3T CIE.’Jf.U.LASTVRITSl 









a 




; rbnx.dCK 

; I80XCQDS . f' TC 


MJC9C2 1 1 . ('■ 2 J 7-!'iX-d4 lS:f*2:16 V3.73 — VENUS Ibox microcode 

Jnalignment ’icrotrais 


? 15o7 
; 1508 
; 1539 
; 1590 
; 1591 
>1592 
} 1593 

[ 005 , 0 7 0 u 1 b / .-.0 05 / 0 001 >l c 94 

; 1595 
; 1596 
>1597 
;1598 

I 001/ 0/00!4/800 4/021b ;159^ 

; loGC 
; 1601 
; 16C 2 
; 16G3 
; 16C 4 

I 01 p, 0/00l6/E00 c / ltUF >1605 

; loO 6 
J 16C7 
? 16G 8 

1 OIF, O/GOlb, .005,0004 ;1609 

; 1610 
; 1611 

I 004, 4/0014/uCG4/0Cll >1612 

; 1613 
/ 1614 

I Oil, 4/0016/E705/0012 ?1615 

; 1616 
; 1617 

I 012/ 4/0014/8004/OCIF ; 1618 


. 


r * » * F « ***«*ir'*i»fr***3rir 

l j + O)st-rtj here. 

* * » W • x »rrTTX»F * *• x * A » ♦ V jr 4r * * 


** * 1 

T ha first bead reference has occurred. 


T X ■* * X * * «f * » X * 1 


VI_VA*1/ PE4U.2ND/ Or VALID 


? L.r. f* 1 is done 


;-. 

9“AD, Or ANCH ON QUAD i)k JCTA/ ; 

v t_v a ; 


=101i >1011-*-; Quad (Jcta finishes l.w.J}4 here too) 

IB.OT.U..JO.R: • 

V'_VA<-4/ 3FVALID/ RFAD.JSn, ) All done 

I T '-KK ; 


; 1111 -; 3cta 

VA_VA + 4/ 1PVAL10/ R r AP.2Nn J L.*.|>2 is none 

■" “ " “ -—— - } 

V*_VA/ RhAO ; Start on #3 

V \_VA+1/ F:E AD.2ND/ '.IPVALIP ; 

* —— — _ _ _ _ __________ • 

/ f 


V *. _V A / -'£AD/ HUTU CT8 • U' r • 0 • QQ • R 3 •; Start on *4/ finish 


Page 40 


a 




% 




* 


> 

> 

* 

# 


5 












> IBDX.'CR 

; I!;HXCJD£. T C 


"ICR'J^; 1N(02) 7-MAY-a4 15:02:16 V3.73 — VENUS Ibox Microcode 

Unalicnment 'icrotraps 


Page 


71619 
> 1620 
; 1621 
; l *22 
? 1623 
? 1624 
7 1626 
; 1626 
; 1627 
; 1628 

> 1629 

> 1630 
; 1631 

r 906, 4/002A,8004,0013 ;1632 

>1633 
>1634 
? 1635 
7 1636 

I 913, 4,0006,8095,0016 ;lo37 

> 1633 
7 1639 
; 1640 

r 916, 0,0024,8064,022 w ? 1641 

; 1642 
; 1643 
>1644 
>1645 

I 02L, 4,0006, 80<)b,1C2F ;1645 

> 1647 
7 1648 

! 02F, 0,0006,8005,0318 ;1649 

>1650 

>1651 

> 1652 
; 1653 
>1654 

> 1655 
7 1656 
>1657 
; 1658 

I 918, 0,002 I, 8904,003 9 >1659 

> 1660 
; 1661 

I 019, 4,0006,6005,001A >1662 

> 1663 

> 1664 
>1665 

I 01 A, 4,0024,6004,0028 >16o6 


. 


. **■«•***•».**«»:«**«tjrx*jr*»in»*x»-»****:t-****»*****x**ir! 

; ( 0 +.,) *Xr i te starts here. :*o reference has occurred yet. 

/ 

; The (7 + T) *>.oe ily unaiigned flow joins at lo.UT.U.OO.MODWRi: to write 

> bac ! ' the w GJIFy ope rang to memory. 

• 

/ 

> ( L) * rite and (wL)*codify unaligned flows join at rB.UT.U. LASTKPITE: 

; to do the last operand write. 

»#****x»**«»#*x*««#********+*********'*******ff************************** 

• • ••• . _ . . . . ________ ________ a « v ^ 

06: WTI^C, WRIT? VA RFA9Y, VA_VA ; 

In.UT.U.tiO.MGDinRI: ; 

V A_ V A + 4 , wpTTF.NUPAGE.2VD ; l.M. #1 is done 

r ~ ------------ -"** 7 

N-UTS.HOPAGF, wFrfE VA READY, ; Part 1, l.M. «f2 

V A_V A, BRANCH uV jUAO OP' 001A > 

= 1C11 >1911--; Quad (Ucta finishes l.u.#4 here too, 

I8.UT.U.LA3TMPJTE: > and KL*ur ite+modi fy flows) 

Vf_VA + 4, wfi'TTF.NOPAGE.2ND, } Done! 

I FORK ; 

;1111-; Ucta 

VA_VA + 4, WRTTF.NOPAGE.2ND > L.«.#2 is done 


> 

/ 

/ 

/ 


leta unaiigned * i*rite, continue writing the operand to memory. We have 
none thp r irst 2 longwords. 


• ________________________________ • 

/ / 

' ITF.NOPAC':, *RITE VA PE AD v, ; 

VA_VA > 

}} 

V*,_VA+4, 4RI15.N0PAGt.2NC 7 

7 * “7 

TTt.hOPAGF, 'sc- ITE VA R DAL'Y, ; Start on 14, finish above in 

VA_VA, f^PTO CIB.UT. 0 . LASTWR ITS! ; Quad microword 
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* 




> TRGA..-.CK 

; IBOXCOU2. IIC 


ICR02 lf(‘2) 7- ;Y-o4 15:C2tl6 V3.73 — VK.NUS Ibox Microcode 

Pnalignment '>icrotraos 


>lo67 
> 1662 
>1669 
>1670 
>1671 
>1672 
>1673 
>1671 
>1675 

> 1676 
>1677 

I 007, O/dOlA/^OUS/OClC >1671 

>1677 

>1630 

>1681 

I )1C, 4,0014,8004,323B >1682 

>1683 

>1684 

>1635 

> lo86 
>1637 
>1688 

1 038, 0,Q01A,bCC5,024Ii >1689 

>1690 

> 1691 
>1692 

l 03K, 4,001 A,^005,0021 >lb93 

>1694 

>1695 

>1696 

>1697 

>1693 

>1699 

I 048, 0,0002,8005,90tt >1700 

>1701 

>1702 

I 0 4F, 0,00 0 2, 8005,8010 >1703 

>1704 
; I70 c : 

> 1706 

I "ID, 0,0002,0005,804B >1707 

>170 3 

> 17C9 
>1710 
>1711 
>1712 

> 1713 
>1714 

I 915, C,0024,600^,8013 >1715 


.P\G- 


.■»**»**»****»»***♦,-*■» «•»*•***********»*■ 

, 

; (v+')' o.ily a rts here. The first real reference has occurred. 

", e join t.ie (Of j)*»rAte una’iqned flow at iB.Ur.U.OO.MJDWRT: to write 
> u sck tne operand to memory. 

• * * »».•»! ** »*» H*lr*** *» ** ************ *f<t* » w* »*»**»«****»*** ********** 

•------- 

07: V\_V A ♦ 4 , 9*AD.NOP AGE.2ND, > 

OFVALID > 

• - - _ _ __ _ _ ___ • 

/- / 

pSAD, BRANCH ON LOAD Ufi uCT«, > 

V*_VA • > 

= 1011 >10^1-> Quad (ucta finishes reading 1.w.#4 here 

IP. JT.U.Q' 1 .": > too) 

VA.VA+4, READ.lYOPAGF. 2ND, > Done with reading, now back down the 

jrVALID, RkANCil ON QUAD OS 0CTA,> V\ and join the write flow 

LITJ ri rj .UT.U.Q0.M. WRI1 > 

>1111-> Ucta 

VA_VA+4, READ.MOP»GF.2ND, > L.*.#2 is done 

i "VALID, GOTO CIB.UT.U.0CTAV3 > 

= 1011 >1911-> Quo 1 (rind Octa, tor 3rd VA decrement) 

ib.UT.u.Qn.K.yki: > 

Vi_VA-*l, > Now back down the VA to get ready for 

uiT7 CJP.UT.b.QO.M.ktf123 ; the write sequence 

>1111-> Octa 

VA.VA-4 > 

> ----- -— -- / 

VA_VA-4, > 

GOTO CIB.UT.U.QO.M.WRT3 > 


•- “ * '■ "/ 

I8.m.U.QU.w.KRI2: ; 

V A_Vh- 4, ’tri IT E VA B«APY, > 

nRITE.NOP AGE, > 

GOTH CI r .UT.U.Q0.HUDWRI3 > 


VA will now point to first longword, 
start the write sequence in the MODIFY 
*(O+O) unaligne.d microcode 


Page 
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s. s» 


I BOX. MC R MICR02 l >(07) 7-MAK-84 13:32:16 V3. 

THDXCODE.MlC Unalignment ‘icrotraps 





; 1716 

• PAGE 





; 1717 






; 1713 

• x»r»»T»ni(»**t»<r**»***»*** + *>rt*****t**t»» 




* 1719 

; Octo’: o 1 ifv unaligned conti nues here. 





; 1720 

; Continue with long»ord f-'3. 





J1721 

******* * * * * * ♦ ****** ********•**♦*****'***■** 

* 




; 1722 






? 1723 

/ 

• 

/ 




? 1724 

r *i. ui - u .:jc l a*. : 

• 

/ 

I 

0 21, 

4,0011,3004,0128 

; 1725 

V«_VA, Pfc'AD 

• 

/ 




> 1726 






J 1727 

/ * 

• 

/ 




;172R 

VA_VA+4, REAL.NQPAGS.2ND, 

/ 

[ 

023, 

0,COlA,rOC5,GO29 

> 1729 

U D V AL 10 

/ 




; 1730 






; 1731 

/ 

• 

/ 




>1732 

2'AJ, G3T 1 CTH.UT.U.GCJ.'l, 

• 

/ 

L 

029, 

0,0J34,6C04,0Ojfc 

;1733 

V A_VA 

* 

/ 


73 — VEMUS Ibox Microcode 


*»«■»*»**■*******'*****.»♦***»***» 

i*a iisve read the first 2 longwords. 

*’r******>t*<r**»*w**j«*if*****i»*i»’jr 


Reading «J is done. 


Start on #4/ finish in Quad modify 
microword above. 







S» *>• Nm >• N« S* \« X. %• N» >• \* S. S. S* V* s* N* N» \* X* \» N* S. S« \» N- 


V3.73 


VENUS rbox Microcode 
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I i' ClX . :'lC i< 
rbOXCOOK.f'TC 


MICR02 IN(G?) 7-hMf-b4 15:02:16 
fbox Command ficrotraps 


1734 .PAGE 

1735 


" Lbov Command 'licrotraps" 

•♦^'**'*»-T****»*r^*T**«r-«*-'*»»x-** - >' *»•♦*♦■»•**»•«•»* r*n+***-*xir**irimr-*xic* + *irnx*Kx*» 


/ Loc. Ha me 


Used 9 fieri? 


09 : 


FLUSH w'< 


0A; FLU. i! .i p iLD C°C Start a now macroflow 


,4: 


FLUSH CPC 


1736 , 

1737 ; 

1738 ; Tie Loo* Command raicrotraps are: 

1739 ; 

1747 

1741 

1742 

1743 
1714 
1745 
174 4 

1747 

1748 

1749 
1757 

1751 

1752 

1753 

1754 

1755 

1756 
1737 
1753 
1759 
1767 
1761 


Function 


Start a String Fetch 


/ 

✓ 

/ 

• 

/ 

/ 

• 

/ 

• 

/ 

/ 

• 

/ 

/* 

• 

/ 

/ 

/ 

✓ 

/ 

• 

/ 

/ 


»Fn ind 


Terminate String Fetcn 
Koliiny bacV an inst. 


Take an address from WBUS and 
start fetching string data (no 
operand proc.) 

Take an address from WBUS and 
start the Ibox from it. 

Take the address locked in CPC and 
resume normal operand processing. 
Jnuind the SLOG to the first 
occurance of a set "First Bit" in 
an RLOG entry. 


T.i'Se i lows will Usable st ills cue to SUSPEND or the Ibox.Stop command. 
\ f t ei servicing the microtrap condition we goto a jump-dot microuord lor 
LOG unwinds and tiie start string fetch, and back to Ifork lor start 
new inacroflow and terninate string fetch. 

Entry Locations: 

See above chart. 


• * *t** 


**’**♦»■» « « * n * + xx**xx»*x**x«r****x*******x***ir***x******* + 





} IBOX.MCR 

> laokConE.Mic 


H1CF02 1N(0?) 7-KAY-64 16:0^:16 V3.73 — VLMUS Ioox Microcode 

Fhox Command ,iicrotraps 
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>1762 

>1763 

> 1764 
;1765 
>1766 
; 1767 

> 1768 
; 1769 
; 1770 

I OCF., 4,0302,o46A,0257 >1771 

>1772 

*1773 

>1774 

> 1775 
>1776 
>1777 

> 177p 

I 057/ 4/0802,d46A/0257 >1779 

>1780 

>1781 

>1782 

T 05F, 0,0002/801C/00SF >1783 

>1784 

> 1785 
>1786 
>1787 
>1788 

> 178*1 
>1790 
>1791 

> 1792 

> 1793 

> 1794 

> 1795 

I 00A, 0/09HC/8023/802A >1796 

>1797 

> 1798 
>1799 
>1300 
>1801 
>1802 
; 1803 

I 02A, 4,085F,3325,1809 >1804 


• P A G fc 

> Unnind RLOG microtrap service. 


; - - > 

0 C : 1"HIt IT STALLS, > 

UNWIND ftLOG ENTRV, ; 

61’A 1CH ON RLOG FIRST PIT > 


= 0111 >0111 - 

i?.UT.«LOn: 

INHIBIT STALLS, 

UfolNO ft LOG ENTRY, 

. 4AMCU Of? PLUG FIRST TUT, 
GOTO flP.UT.RLQrD 


>1111 - 

rs.3. jl or: 

UJTO C1S.P.3L0T3 


> This Jump-dot loop is used for other 

> tilings, BUT NOT b OR RAF LlJUPING. 

/ 


; Flush From • 1US ^ Load c micro trap service* 

0 A : I JitTUT1 STALLS, VA_WBU6, } 

CLE Aft CPC VALID, > 

CONTEXT IS 4 4 1, > 

IH«J F c £0 FROM OP-PQPT > Initiate first newstream reference 


• —————— ____ _ _ _ _ _ _ * 

/ / 

IH. IT.F.LPCPC: > 

VA_VA+4, T ?i u I?IT STALLS, > 

CONTEXT IS 4 4 4, > 

l°UF PtQ FROM IEF-POPT, > 

FLUSH & LOAD CPC, 1 FORK > 
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; IBHX.f'Ch 

> IBGXCODE.dlC 


MICRH2 l*(v2) 7-:m-b4 15:01:16 V3.73 -- VENUS Ibox Microcode 

Ebox CnMii4iand •: ic r o t r aps 
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> 1805 
?1B06 
; 1807 

J1808 

> 18C9 

> 1810 
>1811 
> 1812 
>1813 

I 009/ A ,0bi9,bC2j,bC?C >1814 

> 1815 
; 1316 
; 1817 

> 1818 
; 1819 
>1820 

l 020/ 0,0871-,6025,0G5F >1821 

>1922 

> 1323 

> 1824 
>1825 

> 1826 
>1827 
> 1623 
>1829 
>1330 
>1331 
>1832 

I 006, 0/081C/802C/002A >1833 


. 


jx*»-**Jr*-*-.* ■** *•*+»*•*»*»»: 


flush from V3U3 4 Hold CFC microtrap service, 


■***■*•■»»♦* 




> xjrx*x , x'*iri*xx' 


09: l'’ilia IT STALLS, V\ mb US, > 

CONTEXT IS 4 4 4, 

I IjUF RE3 FkO« QP-PURI > 

• - -- / 

VA_VA+4, FLUSH, > Inc. string address & load VIBA, invalidate 

18UP PLO FROM IPl-P'iRT, > IBUFFER, initiate second reference 

CONTEXT 13 4 4 4, > 

INHIBIT STALLS, > 

GOTO Cln.R.JLGT] > 


fcAjr************-*#* 


> Flusii trom CPC microtrap servicp (End String fetch). 


♦ »»•* **■»« r*»*»n*«t»***»*»»**» 


^ ___— —— • 

03: INHIBIT STALLS, VA.CPC, > 

CONTEXT iS 4 4 4, > 

I7IJF REO FROM 0P-P09T, > 

COT) CIB.UT.F.LDCPC3 > 
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; IBOX.MCR 

; leOXCODt.MIC 


MICRIi 1 W(02) 7-MfcV-84 15:02:16 V3.73 — VFMUS Tbox Microcode 

Mastet KP.s c t Microtrap 


;1R34 
>18 35 
; 1836 
;1837 
? 18 3 8 
;1839 
>18 40 

I OOF, 4,08 6 2,801C,002u ;1841 

; 1842 
; 1843 
/1S44 
? 1R 45 
;1846 
; 1847 

1 020/ 0/0002/801 C/3020 ;1348 




II 


'aster -'oset ’'icrotruo" 


• r r * W i t*sir »ir»» r+ * * » * ******** * * * * ******** ******************************** 

; l'.iu wore executes when the MASTS 7 - RESET sionai is asserted by the Console. 

j*******«•**»***»**»** »***♦********»********»*****-»*•■******************* 


0 p : 


FLUSH/ Hi HIBIT STALLS ; 

* 

/ 

/ 

/ 


invalidate the Ibuffer, don't stall, 
allow ibuffer shift but NOTE that 
no Ibut memory references can occur 
since Master Reset forces no IB mem. 
ref. *** 


II .UT.I .FREEZE; 

U-r< CI . UT.M.FREEZC3 


/ 


f 

f 


Page 
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7-MJ.Y-84 1^:0<.:16 


V 3.73 


Vt'ius fbox -iicrocode 


Pane 



ln< bD ) 

’ranches 
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184° 

1850 

1851 

1852 
185? 

1854 

1855 

1856 

1857 

1858 

1859 

1860 
1861 
1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 
187J 
1875 
1878 

1877 

1878 

1879 
1860 
1881 
138') 

1883 

1884 

1885 
1R86 
1837 
1668 
188') 

1890 

1891 

1892 
139") 
1994 
1«95 

1896 

1897 
169 3 
1899 
190 0 
1901 


. PAG6 " Branches" 

*•**»♦■**»■* K * ■* * X ir + * * X + * + * It * * * ■* K * X X * * * * * •* * * *C * * * * it It * * * *** 


/ 

/ 

/ 

/ 

/ 

■ 

/ 

« 

/ 

/ 

■ 

/ 

/ 

■ 

/ 

/ 

♦ 

/ 

✓ 

• 

/ 

/ 

/ 

• 

• 

/ 

/ 

/ 

• 

/ 

/ 

• 

/ 

/ 

/ 

• 

/ 

/ 

; 


Conditional Branches (e.g. 850) anu 
j.; 1/ !-.;*.•} are nandled differently, 
the target address on Ifork. anu got 
activate a stall term until CC VAL1 
fires off the first cet»rence. The 
wade or the PSL coniition codas, if 
is ibortel and the second reference 
not occur. UNCONDITIONAL branches 
.;o the [fork microword calculates t 
first reference, and the second mic 
reference anu goes to IFu«.<. 


Unconditional Branches (e.g. 
Conditional Branches calculated 
o Iu.a.CDND.BR:, which will 
D. When this cycle unsuspends it 
n in the third cycle a test is 
branch false the first reference 
6. associated hardware reset does 
know that the branch will occur, 
he target address and fires the 
rowori.below fires the second 


Computed branches work identically as conditional branches, 
/aobranch test is made on the CC*s. 

Lntry PointCs): 

IB.'.CONDCuMP.DH; 

IP. .UNCUND.uR: 


The branch 


Input: 


VA has the target address. 


Output: 

drar.ch_true 
no t (branch_t.rue) 


Target stream will be fetched. 

Abort the initial target stream reference anu 
continue wit.i the current Istream. 


* * »*■« »»»«» .♦■».*jir»-*»*»****:r*Jcir**-«r*«»*»**:*-*^'**T*»'***»'jr*»*’.****■****■*)»■***»•* 


u .p.co’iocodp.eR: 

CONTEXT 13 444, VA_VA, 
18UK RLQ FROM OP-PORT, 
WAIT FUR CC VALID 


it dll here 
reference 


until CC VAL10, fire first 


Yi.VA+4, T0UF REQ FROM TBF-POPT,; 
CONO 79UF FLUSH i LOAD CPC, ; 
CONTEXT IS 4 4 4, IFURR, ; 
INHIBIT STALLS } 


Abort this and previous Fbox command 
if not branch true 


IB.B.UNCOHj.BR: 

YA_fA*'4 / r3UF 
CONTEXT IS 4 4 4, 
FLUSH 6 LOAD CPC, 
INHIBIT j FALLS 


FVOM I 'F-PG^T,; 
1FUPK, ; 







> IBOX.MCR 

> TBOXCOD?..'-TC 


MICR02 1 1 ( , 2 ) 7-MAY-84 15:02:16 V3.73 — VEMUS Ibox microcode 

D n 


; 1902 
;1903 
>190 4 
>1905 
? 1906 
>1907 
>1906 
; 19P9 
;i9io 
;1911 
>1912 
; 1913 
>1914 
>1915 

> 1916 
>1917 
>1916 

> 1919 

> 1920 
>1721 
>1922 

> 1923 
>1924 
>1925 

> 1926 
; 1927 
>1926 
>1929 
>1930 
>1931 

I 010, 0,010 2,801C,0010 >1932 

>1933 

>1934 

>1935 

r 014, o,oio2,b0ic,onio >1936 

>1937 

>1938 

> 1939 
>1940 
>1941 

l 016, 3,0002 ,l202,1039 >194? 

>1943 

>1944 

>1945 

>1946 

>1947 

>1948 

I 017, 1,00^2,’.202,1039 >1949 

> 1950 


.page. *' Rn M 

J*’*-«*-*«r**-*»x»:*»*jr-*«*»'«*****>r**»**x«»*«»»****'«»»»»**)r*>l-*****1k#*******x*» 

/ 

; FJou(s): 

> no ie ooerancis, Arrc or (Quad+Ccta )*(8eaa+Modify), continue here. 

> Vli other m operands were handled in 1 cycle on Tfork. 

• 

/ 

> inscription: 

> If fsrc, we set RAF bit. TI -Asrc, we finish passing the next 

> 1 or 3 GPPs to the F.box. 

• 

/ 

; entry Point(s): 

; 1B.NM.RV3 branching on (Q+G) AND ACCESS. 

• 

/ 

> Input: 

> The GPP adiress latch has the next GPR address. 

• 

/ 

» + »**»«•*»* »***♦«** At-r+lJtr**!****-***’***'*'*# ************ 


:e the-Ifork uword did an ifor-. ri Vsrc ♦ Write * ((p+m)*bwl), 
> some branch target uoras are not used. 


=000 >000 - 

TB.NH.hO: 

13 .H. JOf'l. !<AF : 

K”SERV£D ADDRESSING F AULT, 
: fl T3 CIG.8.J0HT.RAF9 


> Asrc*P<»L 
/ 

; All RAFs loop here, keeping the RAF bit 
; in the TEE register set. 


>10"-> Asrc*(Q+G) 

=109 RESERVED ADDRESSING FAULT, > 

GOTO C IB.B.JDOT.RAF 3 } 


>101-> Read*(Q+0) 

FORCE S P T SP VALID f. PN A OPBUS PARITY CHECKING, ; 

OPVALID, VA_GPk(RREVADLHl), > 

l^fl^K IF QUA j, > lie are done if Quad Rn operand 

GhTCI CIE.NM.RN.QCTaI > 


= 111 


/111-. 

OPVAL ID, VA_GPrt(t-PEVADL+l)/ 

:• ABLE 3PBUS PARITY CHECKING, 
N 3 SCO. -BOARD CHECK, 
l^UF:: I c QUAD, 

GJTn n '. ir,.r-N.nCTA3 


"odi t y *(Q-*-0) 

ire done if Quad Rn operand 








\. X* N* \* S* s* V* 


V 3.7 3 


VfcftlJS Ibox yicrocode 
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Har® to finish Dcta*!\n Sead+mod. 
specifier 



' J- 





> IBCX.MCR 

> TBOXCQDK.wrC 


r 020/ 0,0002,-988,98 22 


T 022/ 0/0102,BOlC/0010 


I 023/ 0/0102/b0l0/00l0 


r 024/ 0/0002/3010/0260 


1 0 2b/ 1/0002/;. 0!0,103C 


I 026, 0/0102/8010/0010 


T 027, 0/0102/801C/0010 


UCR 12 
(PC) + 


1b(02) 


; 19o2 

> 1963 
; 1964 
,1965 
,1966 
>1967 
, 1 96P 
>1969 
>1970 
>1971 

> 197? 

> 1 u 73 
>1974 
>1975 
>1976 
>1977 
>1978 
>1979 
>1980 
>19<3l 
; 1982 
>1983 
; 1934 
>1995 
>1986 

> 1987 
>1988 
; 1989 
>1990 
? 1991 
>1992 

> 1993 
>1994 
>1995 
>1996 
>1997 

> 1 99R 

> 1999 
>2000 

> 2001 
>200 2 
;< 

: 20C 4 
>2005 
; 2006 

> 2007 

> 2008 

> 2009 

> 2019 


. PAGE " 


7-. AY-84 15:02:16 V3.73 — VE«US [box Microcode 


( n C) + ' 
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Native ‘ode (PC)+ specifier. The [fork microword handled Read*BWL 
types or this snecifiar in one cycle. 

Entry rointCs): 

i vh . l M a: , branching on (G+G) A t»D ACCESS. The Ifork microword 
dia the following: 

VA_IBUFP£? DA m A/ "'PVALIO [F R+( MV*RN), 

1 POP K IF **3WL, 8RA *1CH AN (C+J) AND ACCESS, 
err3 UB.9H.1MM3 

Input: 

If bViL’read, we have sent the read data to the Ebox. 

If ( .+'j )* read, we have send the first longuord of data to the tbox. 

****.*»x *■****«•*•*»■»*»#*■*,.*;,«■■*****•**»» .*«:**■**»♦»****»********» 


=000 >009- 

Ill. MM. imm: 

V A_tMUXPC-CTX, OpVALID, I FORK 


Asrc ,r RWL 


= 619 


>910-- 

kSSEFVh!) AuDfc'SSSINC FAULT, 
GOTO CIP.H.JbOT.RAF3 

>911-.-. 

RESERVED ADDRESSING rAULT, 
GOTH CI r ’.!j..IuOT.kflF3 

>100 ...- 

VA.IbUFFEO DATA, 

BRANCH ON QUAD CP OCT 1, 

GCT'i UB.NH.IMK.QO. ASPC3 

>101 ... 

VA_IBUFFt3 PAT,', '"ip VALID, 
•l.JAuLE ]PRUS PARITY CFECK [NG, 
[FORK IF QUAE, 

[B.NM.l Ml . 0CTA.fi I 

>110. 

fSSERVtO A DURES c I 'IG FAULT, 
;CTO Cl P.3. JDOT.kAFl 

>111 .-.--- 

RESERVED ADDRESSING tAULT, 
GOTH UP.B..1DOT.RAF 3 


> Write*3WL 


■; Modify^BWL 


; Asrc*(U+u) 

; Swallow 1 or 3 more longwords from 
> tlie Ibuffer 


■; Read*(Q+3) 

; .e are done if Quad 


nrne *(0 + 'l) 


•> Modify *(Q«-Q) 


" 











; I bnx.. 

; THDXCODh . TC 


UZkU '.(,?) 7-M SY-84 1^:32:16 V3.73 -- VETO rbox Microcode 

(PC)+ 
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; 2012 
; 2C13 
; 20 1 4 
} 2015 
; 2015 
J 2017 
; 2018 

> 2019 
; 2020 

r 03 C/ l/CooZ/EoiO/Ocan ;202i 

; 2022 
; 2022 
; 2024 

I TO, l,00o2,t019,!86B ; 2025 

; 2026 
? 2027 
;2028 
; 29 

; 2030 
; 2031 
? 2032 

> 2033 
; 20 34 
; 2035 
; 2036 
/ 2037 
/ 2038 

I 063, 0,000 2, F9bB, 986F ; 203<> 

;2040 

;2C41 

T 96F, 4,0002,801 0/OC3F. 52042 

; 2043 
>2044 
} 20 45 

I 03E, 4,C002,u910,096H ;2046 


. PA5^: 


* -«r ♦* 


Pej ■ ' Pcta inneuiate mod" operands continue here. 


• *»^»***»«**j.- 


■ _________ ____ • 

/ - / 

I.i.MM. lMtt.QCTA.PE4D: / 

•; VASES OPBUS PARITY C tX.'T'iG, ; 

VA_r8UFFER DATA, OPVALIO ; 

;-; 

5* , S 0 L£ OPRUS PAPITY CHECKING, ; 

VA_IEUFFER 0A T A, QPVALIu, IFORK ; 






; Asr c ' (uuad+Octa) immediate mode one rands continue here. 
/ 

} =1011 is Puau. 


=1111 is n c ta 


▼ * * 9 » * ' 




; ion. ; 

=loll ; 

IB.NM.IM1 .OO.A3RC: Quad and Octa Immediate Asrc's finish 

V A_AMUXPC-CTX, OPVALID, 1 FflRK ; here 

;im.; 

Vh_I8UFFE« data > 


VA_IBOFFEft DATA, 

0 rn ri8. IM.1MM.Q0.ASPC] 
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; ipdx.mcr 
; ifinxcoDE.;-iic 


‘ lC r -^ lfc< 1) 7-M4Y-84 15:02:16 V3.73 — VENUS Ibox Microcode 

(Rn)* gnd g(Rn)+ 


I 040/ 4/00 K0/CJoA,4540 


T 041, 0,0QF4,83AA,2059 


>2 047 
; 20 48 
/ 2049 
;2050 
; 2051 

; 2057 

;2053 
? 2054 
;2055 
; 2056 
>20 c 7 
;2058 
J 2059 

;20&o 
; 2061 
>2062 
>2063 
; *0 6 4 
; 2065 
} 2065 
;2067 
; 2068 
; 2069 
* 2070 
; 2071 
; 207? 
; 2073 
> 2074 
/ 2 0 75 
, 2076 
; 2077 
; 20 78 
, 20 79 
? 2080 
; 2031 
/ 2082 
,2083 
? 2004 
;29R5 


•PAGS " 


(4n)+ jnd i(Kn)+" 


•r*.***-*,.*-,.*.**...*,.***,,,,,..*. 




; («n)+ and 1 (&n)+ specifiers are handled in at least 2 cycles. The ifork 

; uworj loa led G?^ with 6PR ♦ context for (Pn)+ and GPR + 4 for @(Rn) + . 

' Theoe micro words Icaj V 5 with the right thing and join the general fetch 

; flows,. 


; Entry Point(s): 

; it.9M.4iNC: 

; iB.Ny.AiNCDEF: 

/ 

; input: 

; GPiv specified by IG^R (now PREYADP) has the original contents ♦ context 


if 3(8n) + 


or 4. 




>__ _ _ _ 

/ - -— 

IR . V * . A [ N C: • 

VA_IGPR(P3EVA3D)-CTX, 

CONI) K£ ■> REG/ 

UPVALfD IF A+PK+A1., 

EVA3LF TRAP IF UN AL OP, 
BRANCH IN (Q+Q) AND ACCESS, 
NO SCOh '’liCJARL CHECK, 
inV^K IF A+R*PWL, 

GOTO ri3.WM.PKT3 


' -- 

IP.M. ATflCDEFt ; 

VA_rGPR(PREVAPD>-4, ; 

NT SCnRSOHABD CHECK, ; 

READ, CONTEXT IS -4 4 X, ; 

-'.’A LE TRAP IF UNAL IND, ; Tran next cycle if unaligned add. 

r.i'vn CI3.NM.INDIRECT.FE73 ; 


, • 

/ 

/ 

/ 

/ 

/ 

; Trap next cycle if unaligned add., 

/ yoto common fetch routine if needed 
6 
/ 

. 

/ 

; 


Page 
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/-tMl-34 15:02:16 


V 3.7 3 


VENUS Tbox '‘icrocode 
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} IbQX•MCR 

; raaxcooE.Mic 


MICR02 1.. (02 ) 

Literal Specifiers 


I 030, 0,0102,3010,0010 

r 032, 0,0102,891C,0010 

l 033, 0,^102,bO:c,0C10 

I 034, 0,0102,bOic,0010 

T 035, 0,0002,L000,1044 

I 036, 0,0102,3010,0010 

1 037, 0,0192,301C/C01G 


T n 44, 4,00 02,1:000,0043 
t 043, 0,0002,E000,1849 


; 2085 
? 20 37 
; 2088 
; 2089 
*2090 
} 2091 
? 2092 
*,20 93 
; 2094 
; 2^95 
; 2096 
; 2097 
; 2098 
J 2099 
>2100 
?21C1 
12102 
;2103 
>2104 
; 2105 
; 2106 
;2107 
; 2103 
;2109 
; 2110 
; 2111 
; 2112 
; 2113 
>2114 
; 2135 
; 2116 
; 2117 
; 2118 
; 2119 
? 2120 
; 2121 
; 2122 
; 21 23 
? 2124 
;2125 
? 21 26 
;2127 
;2123 
; 2129 
? 2130 
; 2131 
; 2132 
,2133 
; 2134 
; 2135 
; 2136 
; 2137 
>2138 
J2139 
; 2140 


•PAGE " Literal Specifiers" 

• *»jrx*i»-»*«-T»'*»****w»*« , *-***>r*!r»-»»»**-«’*+**»-*'*»x'*’****«*'«fc**jr**:*»t**Jtit'****** 

/ 

/ Short Literal operanos come her= if they are not Read*bWL. 

/ 

i Entry u oir.t(s): 

; Il.MM.LTr: branching on (G*0) AND ACCESS. 

• 

/ 

; Input: 

; rite first loanword of a wuad+Octa literal was queued to Lbox 

, on IforV. 

/ 

• t * ****** * * * * * * * * * ** * *** * ** ** * * ** *** * -** * * ** * ** ** ** * ****** * ***** * * * * * *** 


=000 ;030---; Asrc*BWL 

iB» v 4M«Lirs / 

RESERVED ADDRESS IMG F AULT, ; 

GOTO riB.B.JDOT.RAF] ; 

=010 ;Oi"-; Write*OWL 

RESERVED ADDRESS I MG FAULT, ; 

GOTO CIQ.8.JDOT.RAF1 ; 

• OH-; Modify'flWL 

RESERVED ADDRESSING FAULT, ; 

GOTO CI8.P.JD0T.RAF3 } 


; 1 O')-; Asrc*(Q*'J) 

RESERVED ADDRESSING FAULT, ; 

GOTH CIB.B.JDnT.RAFl ; 

;101-; Reai*(U+C) 


V A_0, OPVALTD, TFORK T c QUAD, 
GOTO Cl'’.NV.LIT.uCTAk c ADJ 


>110-; Write*-(94-0) 

KKSrPVED ADDRESS IMG FAULT, ; 

GOTO CIB.B.JuOT.RAFd ; 

>111-; Modify*(Q+O) 

RESERVED ADDRESSING FAULT, > 

GOTO tlB.P. JD0T.RAF3 ; 


? Cicta*Pead Literal mode specifiers continue here 


IP.v»;.Lrr.OCT«READ: 

V'_0, CPVALID 


Longword *3 


VA_0, 


or VALID, TFORK 


/ 

/ 


Longword #4, done 












; I BCJX. MCA 

; IBOXCODK.MfC 


'[CRQ^. IN(02) 7-PAY-84 15:02:16 V3.73 -- VENUS Tbox Microcode 

Indexed - Indexed (Rn)+, fi(Nn)+ Second Cycle 


; 2141 
52142 
J 21 4 3 
52144 
; 2145 
? 21 46 
; 21 47 
; 2148 
52149 
;2150 
5 2151 
52157 
J 2153 
; 2154 
5 21 55 
? 2156 
> 2 157 
52153 
52159 
;2160 
>2161 
52162 
;2163 

T 049, 0,90 52,d38 ?,0 23 6 ;2161 

; 21 65 
52166 
; 21 o7 
5 2168 
5 *lt9 
; 2170 
; 2171 

1 04A, 4/00F4/83AA/204C ;2172 


.P" Indexed - Indexed ( n) + , £(Rn)+ Second Cycle" 








; Ail (Rn) + and @(Sn)+ specifiers ate decoded in 2 cycles, incl. the Indexed. 
; versions. The [fork u*ori loaded TGPR with ICPP ♦ Context or IGPR ♦ 4, 

} depending on the specifier. These microuords below decrement lGP p and 
5 loaj the result into VA. 

/ 

; Entry point(s): 

; IB.NM.INDEX.A INC: 

; IP.fJM.lNuFA. ATNCDSF : 


; Input: 

; 1GP2(PPTVADD) will get us the incremented value of IGPF. 




• _ _ _ _ _ _ __ • w 

/ 

19. NM. INDEX.A INC: 

NH SCHp FdHARO CHECK, 

V A_IGPK(P n VADb)-CTX, 

BRANCH ON CONTEXT, • 

G OTO r I 1. NK.no5X3 

;- ; index <a(Rn) + 

IB .NM. INOSX • A 1NCUEF * 5 

HO SCOREBOARD CHECK, } 

V A IGPF(PREVADD)-4, ; 

CONTEXT IS -4 4 X, °EAl>, 5 

ENABLE TRAP IF UNAL IND, ; 

GOT] CIB.’K.INDPX.INDIRECT! 5 


inaex (Rn)+ 


/ 

/ 

f 

/ 

/ 
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> isox. 

> IBOXCnDS.rtrC 


HTCR02 1N(C2) 7-.vfcY-84 15:02:16 V3.73 -- VENUS Ibox Microcode 

Indexed - Indirect BTA fetch 


> 217 3 

> 2174 
>2175 
>2176 
; t:\n 
>2178 
;2179 
; 2180 
; 2181 
>2182 
>2187 

> 21 84 
>2135 
>2186 
>2187 
>2188 

> 21 o9 
>2190 
>2151 
>2192 
>2193 
>2194 

> 2195 
>2196 

1 04C, O,OOC2,8QlC,O04J >2197 

>2190 

>2199 

> 2200 

I 0 41)/ 0/0002/8014/0288 > 2201 


.PAGE " Indexed - Indirect PGA Petch" 

. *»***■**»*’* «-**** * * * *+*Xxxx*'*X*x + * + T*x**jr* + ’**x* + **** + *** 

/ 

• 

/ 

> Ir.Gc.xfcj Ir.Jirect specifiers (e(Rn)+, t?x~D(Pn), etc.) must fetch the indirect 

? i k iron memory before joinina th« common Index- aul t ip 1 ier microcode. 

• 

y 

> description: 

> the f for k microkora initiated the indirect fetch and loaded 

; the GP« if indirect autoincrement mode. 

> 

/ 

; in try point(s): 

; l°.J*.I‘;D r 'X. INDIRECT: directly, to wait for Ivd MDRESP on the indirect 

; fetch. 

> 

> Output: 

> VA will contain the dOA whan we branch to IB.nm.INDFX:. 

• 

/ 

. r**»«r»*»-«-«tr>cir«#*-*T~ir»**ji*** , **'>r»**x»*»'**«r***********************lr***W'»* 


ir,.vM. index. indirect: > 

STALL UNTIL IMD M9RESP > 

;.- . > 

V8_IHD, BRANCH ON CONTEXT/ > 

G 1TO CIB.UM.lNu^Xl J 
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; IBOX.MCP 

) iboxcods.mic 


I 07b, 4,0002,8088/8233 


I 079, 4,0002,8088,8288 


f 07/1, 4,0002,3088,8?.88 


T 07D, 0,8002,8010,007a 


L Q7C, 4,8002, oO l r , 004E 


1T C k ii 2 1N<02) 7—MA V-h4 15:02:16 

Tndex (PC)* Tout fee Draining 


Vo.73 — VENUS Ibox Microcode 


2202 
2 20 3 
220 4 

2205 

2206 
2207 
22C 8 

2209 

2210 
2211 
2212 

2213 

2214 

2215 

2216 

2217 

2218 

2219 

2220 
2221 
2222 

2223 

2224 

2225 

2226 
2227 
2223 

2229 

2230 

2231 

2232 

2233 

2234 

2235 
^236 

2237 

2238 

2239 

2240 

2241 

2242 

2243 

2244 

2245 

2246 

2247 
224 0 

2249 

2250 

2251 

2252 


■ PARE 


Index (PC)+ [buffer Draining" 


jt***-*»*»**»»r*****x***»**»**X»>r*]*'>r*«'«r****1r**x*********'*******<r*** 

L n](fC)+ mode must drain useless lmiueaiate-inode data from the Ibuffer. 
ifork. microword did a V A_ I u U F - Z DATA which drained 1, 2, or 4 bytes. 

Ontcy foint(s): 

I a • NK• IMDXPCPUP: branching o^ context. 

= 1000 is Byte =1001 is *'ord =1010 is Longword 

=1011 is Quad =1100 is Octa 


The 


Input: 

The lstream has been fixer! if context = BYTE, NORD, or LUNGVOPD. 

If the context is Q'^AO oc OCTA, only the first Longword of the 
imniediate-moQe data h3s been swallowed by the microcode. 

Output: 

V-\ will contain A‘!UX PC - CONTEXT, which will be the address of the 
immediate mode data which we nave eaten out of the lstream. 

The im.iieuiatt: mode data in the [buffer will have been disgarded. 

• ? will branch to I 1.3M.IN0PX: after loadinq VA with the BOA. 

*** * * X ***«••**■*» * **»»***«***-»».*** * *•***»**♦»***»♦** ***** ********** 


=iooo ;i jOC- 

IH . N *i • 1N J E X PC Pil n : 

V*_AMUXPC-CTX, 
dRANCH DM CONTEXT, 
C n T'' riP.MP. INDEX! 


; 10 o l- 

V»_AHUaPC-CTX, 
uPAMCK PIN CONTEXT, 
b ill* lip.mh.indexi 


; 1010 .. 

Ifi.NM. INDEXPCPtJP.LQ 1: 

VA_AMtfXPC-CTX, 
99ANC3 ’’N CONTEXT, 
GOTO CIP.NM.INDEX 1 


> 1311.. 

I8.NM.IWDPXPCPjE.Qa: 

V A_I b Ut'Ft D PA■" A , 

n'D-x immediate drain, 

earn : i3 .nh. ivuFXPc°o, n .*.Qn3 


? 2254 = 


; 110C-- 

r’O-X IHITDEATE DRAIN, 
V A_19Uf K£P DAT* 


Byte context, IBUF is ok 

V_ PDA, don't have to branch since 
we know this is BYTE, but it doesn't 
r.ur t 

*ord context, ditto 

V a _ 3'JA, don't have to branch since 
we know this is 4 OR U , but it doesn't 
hurt 

Longword context, citto 

VA _ 3JA, Quad and Octa use this word 
too so branch on context 


Quad context, eat 4 more fbuff bytes 
(Seta uses this to eat last longword) 


Octa context, eat 12 more Ibuff bvtes 
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* 

* 

« 








/ 


TBOX.?CR 

ran xccd ic 


KICRH2 1N (C 2) 7-P)RV-34 15:02:16 

Tiller (?C) »• Ibuffer Draining 


; 2255 .PAG5-, 

; 2256 

/ 2257 ;... 

? 2253 IND^X IMrlPDlAT? DRAIN, 

; 2259 V A_IRUFFcR DATA, 

I 04S, 4,80 02,6013,00711 ; 2260 L7T r r IB. INDPXPCPOP.OQ3 


>• V* St 


VI.73 


VL'.US luox Microcode 
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T-hir i longword is done, nandle last 
; lomwocd with iuad flow 


* 






> ibox.kcr 

> IBOXCQDe.MlC 


MTCH02 1N(02) 7-?',AY-84 15:02:16 1/3.73 — VENUS Ibox Microcode 

Index Multiplier Code 


r 088, 6,00 00,0136,454') 


I 3 q 9, 2/0000,C106/C540 


/ 2261 
; 2262 
; 2263 

> 2264 
; 2265 
; 2266 
; 2267 
>2263 
; 2269 
; 2270 

* 2271 
? 2272 
; 2273 

> 2274 

* 2275 
>2276 

> 2277 
>2278 
; 2279 
; 2280 

> 226! 
; 2262 
/ 2283 
>2284 
? 2285 
>2266 
; 22^7 
> 2268 
>2289 
; 2290 
>2291 
>2292 
; 2293 
; 2294 
>2295 
; 2296 

> 2297 

> 2298 
>2299 

> 2300 
>2301 
>2302 

> 2303 
>230 4 

> 230 5 
>2306 
>2307 

> 2308 

> 2309 

> 2310 
>2311 


.PACE 


Inoex .Multiplier Cole" 





■ 

/ 

/ 


• 

/ 

m 

/ 

• 

/ 

/ 

/ 

/ 


; 

/ 

> 

/ 


/ 

« 

/ 


/ 

/ 


After the particular Tfork Index microflow has loaded VA with the base 
operand Address (BOA), It branches to here on i>RAM context. This coae multiplies 
the Index value appropriately, then branches to 13.ffM.FET:, which is the 
common fetch-pr.aso code. 

Description: 

The last word to complete BOA fetching did the following: 

BRANCH IN CONTEXT, 

GOTO CIB.NH.INDEX3 

entry Point(s): 

Ifl.NM.INDEX:, branching on context. 

=1000 is byte index. =1001 is word index. 

=1010 is lonyword index. =1011 is quad index. 

=1100 is octa index. 

Input: 

v* contains t*e B3A and the Index Register in the Ibox datapath contains 
the number of. the index register (£.«<n3). 


out?a t: 

VA will finally contain tne adoress ot the operand, at which point we will 
do a conditional memory request and branch to common ucode which 
handles the fetch-phase of operand handling. 


/ 


=1000 >1000 - 

rb.4M.INDEX: 

V A_7A +1NDEX GPh, CONb M e M r“Q, 

ENABLE TRAP IF UNAL 00, 

UPVAh TO I* A+RM*AL, 

[POPX IF A+ R*N »L, 

BRANCH (9+1) AND ACCESS, 

FORCE 5F.T SCOREBOARD VALID, 

GOTH CI3.NM.F5I3 

>1001------ > Word index context 

VA_VA+*(INDEX GPR), > 

ENA T <L P TRAP IF UNAL OF, } 

OPVALTJ IF A+RM*AL, > 

IFOOA IF A+P*BbL, COMO MEM »E0, > 

FORCE SET SCOREBOARD VALID, > 

BRANCH ON (Q+O) AND ACCESS, } 

GHT-i ri0.NM.FeT3 ; 


-> Jyte index context 
/ 

/ 

/ 

/ 

• 

/ 

/ 

/ 
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m 

* 


f 






T € TX - "JR 


MlCpni 1N(02) 7-MAV-84 15:32:16 


V3.73 


VENUS roox Mcrocode 
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;2312 
? 231 3 
;2314 
>2315 
? 2316 
;2317 
? 231 8 
; 2318 
; 2320 
; 2321 

1 9UA, 2/0000,CU7/4540 ; 2322 

; 2323 

* 2324 
>2325 

• 2326 

l 08H, 0,0002,8107/008A ; 2327 

; 2329 
? 2329 

I 08C, 4,0oC/*,bK7,0G50 ; 2330 

; 2331 
; 2332 
; 2333 

I 050, 4,0002,8107/OCba ?2334 

; 233* 


• PAG.. 


; 1010-; Longvord inlex context 

13 •\f . r'D3X.L'7G: ; or last cycle of Quad or Octa 

V'_VAM(IWiiSX GPR)/ ; Inaex cooking.. 

•.‘IA6LF: TRAP IF UNAL O?, } 

• IPVALIO IF A+3M* AL/ ; 

iFUPK IF A+7*BWL, CJNJ 9EO, ; 

FORCE j c T SCURE3QAR0 VALID/ ; 

BF- ANCH QM (Q+a) AND ACCESS, ; 

GOrrj CIB.NH.FFT3 J 


; 1011 -- 

ID.Nm. [ *D*X.<tO: 

VA_VA+4(INDEX GPR), 
G* 1 ! v CIC.NM.l MDEX.L3U3 


; Qua! index context 
, Uuad takes 2 cycles and ucta takes 
; •» cycles. 

/ 


/HOP-; Octa index context 

V A.'/A+'iC IfiD^X GPK) ; 


/ / 

V«_VA+4(INDEX GPa), ; 

CUn CTB.NK.INDEX.QOJ ; 








; ibox.mcp 
; ISOXCODE - A! IC 


1.ICR02 7- 'AY-84 i r : *:16 i/3.73 -- VENUS Tbox Microcode 

v etch D has=- Common Routine 


Page 


I 042, 4,00 2A,BQ04,1843 

r 043, 0,0024,6004,1B45 

I 045, 4,00 14,5.005,1056 

I 046, 0,002A,«004,02AU 

I 047, 0,9018,LQ05,0298 


; 2336 

> 233 7 

> 2338 
; 23 39 
;2340 
; 2341 
>2342 
>23 43 
>2344 
>2345 
>2346 
>2347 

> 2349 

> 2349 

> 2350 

> 2351 
>2352 
>2353 

> 2354 
>2355 
>2356 
>2357 
>2358 
>2359 
>2360 

> 2361 
>2362 

> 236 3 
>236 1 

> 2365 
; 2366 

> 2367 

> /. 3 6 B 
>2369 

> 2370 

> 2371 

> 2372 
>2373 

> 2374 

> 2375 

> 2376 
>2377 
>2378 
>2379 
>2-380 
>2331 

> 2382 

> 2383 


• PACK 


retch Phase Common Routine" 


.*» r* **»»»• »„*,**». •*** «■**** ♦ **»**«*-*»-,.**»„»,.****„,********„*„***„**** 


> After calculating the V« of an operand in memory, most memory operand 

> specifier flois branch to this code on a (Q+0) and ACCESS branch. 

> Ine uiorf' branching to ner» did the following: 

• 

> C9N9 ME" RtO, 

} OPVALID IF A+PM*AL, 

> LIABLE TRAP IF UNAL OP, 

> iPANC UN (G+O) A NO ACCESS, 

> I FORK I 3, A+R*RtaL, 

> G3T1 CIP.7K.FFT3 


* 

> Entry Point(a): 

; ifj.8M.FPi:. 

/ 

> Input: 

> If has ti.e oppranJ ingress, and a conditional memory request has 

> been requested or the hardware. 


**-««»•**»■*»•*•**, *****;»**»»+ + »«•«•*••**„**■*******..,***, ********** 


= 300 

IB.MP.FETs 

= 019 >019-- Urite*8VL 

"^1 T E VA PE4LY, k^ITE, TFQRK, > 

VA.Va ; 


; Oil- 

r IT.-, M FEADV, [TE.l* 3PAGE, 
IFJFK, VA_V A 

=101 >131 ..-.- 

V A_VA + 4, OPVALID, REA), 

IFO^K If- QUAD, 

GOTH C 1H. ■J.M.FET.OCTAHEAD! 

>119 .-. 

VA.VA, KITE VA RFADY, WRTTf, 
GOTO C £ E. H v.FCT.uu.VRTTP3, 

L RANCH n N 00A) PR QCTA 


> Modily*B'<L 
/ 

/ 

> Read*QG 

> Get second Longworu, we are done if 

> this is a Quad datam 
• 

/ 

> Write*Q3 

> Write first longword, see if this is 

> Quad 


>111-> Modi ty*QQ 

V\_VA+ i, IPVALID, RPAD.NOPAGE, > Get second longword, are we Quad? 

BRANCH Ow QUAD OR OCT A, > 

GOTO C Ili.NM.FET.UQ. MODIFY] ; 
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; iBnx.KCR 
; TBOXCOUE.mIC 


I 09B, 0,0024,6005,flrA -) 
I 09F, 4,001b,E005,0051 
I 051, 4,0018, l-005, 0052 
I 052, '),0o02/b005/B053 
1 053, 4/0002/8005,8054 

I 054, 4,0024,8005,80AP 


I 0 A3, 0,0024,8005,18AF 

i OAF, 0/0024,8005,Ou35 

T 055, 4,0024/80u r .,0LAI 


■1ICH02 7-.41Y-84 15jr,2:l6 V3.73 — VENUS rbox Microcode - Page 62 

Fetch Phdiie Common routine 


; 2384 
, *.385 
,2386 
, 2387 
; 2388 
; 2389 
,2390 
; 2391 
>2392 
>2393 
,2394 
; 2395 
; 2396 
; 2357 
; 2398 
; 2399 
; 2400 
; 2401 
, 240 2 

> 2403 

,240 4 

> 2405 

> 2406 
;24C7 

> 2408 
; ^409 
; 2410 
; 2411 
,2412 
*,2413 
; 2414 
,2415 

> 2416 

> 2417 
*,2418 
; 2419 
; 2420 
>2421 

> 2422 
; 242? 
, 2424 

> 2425 

> 2426 
; 2427 
,2428 
; 2429 
, 2437 
; 2431 
, 2432 
,2433 
,2434 
>2435 

> 2426 

> 2437 

> 2433 


.PAGE 


• * * KTr* * K +***+■** Kit **# X **■**■**••***"* K*K ■•* * * X* * k ******* *■*+*■***■** •, 

> Modify * (Quad ♦ Cctd) continues here. 

/ 

? =1011 is Quau 
; =11U is 3c*a 

M»*,*,,»<»*«»»ttT**»»»*«*»*«»**»t«,«»«(r*»«t(r»»«ii*t*****»»**)t****»*»f»* 

= 1011 >1011 -; 

IB.\M.FFT.QO.MODIFY: ? 

V\_VA-4, KIT" VA READY, ; Ok, write first Iongword of dest. 

/.’Rile:. NOP AGE, > and link up with Quad. Write operand 

toil) CIP.Wh.FET.QO.tekTTFl ; below. 

• i ^ 11—- • 

V A_VA+4 , ilPVALID, READ.NUPAGE ; Fetch third Iongword 
/ / 

v;_VA + 4, OPVALin, K r AD.r.’OPAFE ; fetch fourth Iongword 
VS_VA-4 ; Now bump VA down to first l.w. 

VA_VA-4 ? 

• aaaaaaaaaaaaa ^ 

V',_VA-4, -JRIT^ '/A READY, ; begin to write Octa dest. and Link 

RITE.NOPAGE, > up with Octa dest. below 

GOTO C ril.NK.FET.OCT A8RITE1 > 


*•«**»»>•*»».»*»•*•** 


►»♦.»*»»»****■ 


* * * ** * « 


»rite* (Quad + lcta) continues here 


> =011 is Quad 
; =111 is Octa 


■ *♦*/■»** 


********** 


=1011 >1011 -> 

IB.WM.FET.QO.WRITE: > 

»P[Ff. Vi ‘EADY, *PlTt. JQPAGE, > write second Iongword, ue are done, or 

VA_VAM, IFQRK ; 4tn Octa Iongword 

>1111 ..> 

IB •MM.FET.OCTAWRITE : > 

v. 3 ITE V ! READY, *P 1TL. Nl'P AGE/ > Octa/ write second longworo 

V A_VA+4 > 

WRITE VA READY, WRITE.NDPAGE, > 

VA_VA*4, , third, and link up with quad for 4th 

GOTO t L2.NM .PST .QIJ. WR IT p J > 













> IBOX■MCR 

> TBOJtCOnS.hlC 


M ICR32 1(- 2) 7-!<HY-B4 15:02:16 V3.73 — VENUS Ibox Microcode 

Fetch ?has-> Common routine 


Page 


> 2439 
>/440 
;244l 
>2442 
>2443 
>2444 
>2445 
>2446 

I 056/ 4,0014,&005,0058 >2447 

> 244S 

> 2449 

I 058/ 0,0014,^005,1859 >2459 


. PAGE 

> Head * "'eta continues here 


I 3.Nrt.FET.UCTA kEAO: 

V4_VA+4, GPVALlf, fi^A'l 


/ 

/ 


; ; 

VA_VA + 4, UP VALID, fiE.Au, IFUkK > 


*e are done! 
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• TBOX./Ch 

> IbOXCODd.HTC 


^'ICPO.. m02) 7-MAY-64 i^:02:l& V3.73 — VZNUS Ibox Microcode 

Indirect Address r^tch 


Page 


>2isi 
; 2 4 ^ 2 
>2453 

> 2454 

> 2455 

> 2456 
; 2 4 57 

> 2458 

> 245 7 

> 2460 

> 2461 

> /462 
>2463 

> 2464 

> ^4b5 
; 2466 

> 246 7 
; 2468 

> 2469 

> 2470 

l 059, 0,00 C2,8Q1C/005A >2471 

>2477 
>2173 
; 2474 
; 2475 

> 2476 
; 2477 
? 2470 
>2479 

I 05 A, 1,00 J0 / C°14 / 4 r j40 >2480 

> 2481 
>246 2 

> 2483 
>2484 

> /485 
>2486 

> /487 


.PAG t. " indirect Address Fetch" 

• *****»w**««*x-*»ft****:fr***K** a r***-* + *'**T******+**** + * + '***’*****ir******jr*** 

/ 

> Indirect specifiers come here to get tne indirect address into VA and 

> proceed with the fetch phase of the operand. Specifically the specifiers 

; at ic:t branch to uere are: @(kn) + , ®x“n(Pn), @x“D(PC). 

• 

✓ 

> Entry Point(s): 

> 13.NM.INDIRECT.FET: 

/ 

; Input: 

> The memory request for the inlirect address yas fired off on 

} Ifork. 

/ 

.***»*»*■*»****.**»** k *«»»■.***-.*»*** w* ********** *****3»»*w*************** 


IP.Nrt. IMIR B, CT. 0 ‘ J 7: 

STALL UNTIL I^C MOP-SP 


/ 

/ 


<idit for the data to become valid 


VA_IMP, LYABLB Tl Ar i* UNAL OP, ; Now start fetch phase of operand 

Cn.NP Hi. M 9£Q, } 

Z'.fi'-'LF. JPBUS OAOITV CilECKMG, ; 

OPy/ALID IF A+9H»AL, > 

1FdPK IF 4+?*8hL, ; 

oPANCH DN (Q+0) AND ACCESS, > 

GDTQ Cin.NM.FFTl > 


■ *•*•**»** v ************************** **r **************** *»•**■* * 1 r ****** **H-** ■*■*** *w* 
/ 

> End ol VLNUS Ibox Mcrorode 
/ 
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} TbfiX.MCH 

MICR02 

' ( 2) 

7-fr AY 

-61 15: 

02:16 

V3.73 — 

VEVUS 

Tbo x 

Microcode 



P 

• 

/ 

Cross -iefetev.cn 

Li sting 

- Field 

Mamas anJ 

Defined 

Values 






A 

22 # 












FOG 

23 X 












-H’UX SEL 

177 ft 












AMUXPC 

179 p 

993 

100* 

1010 

1105 

1125 

1145 

1163 

1181 

1197 

1311 



1125 

1345 

1360 

1377 

1393 

1984 

2039 

2230 

2235 

2241 



FOUR 

180 if 

1511 

1520 

1530 

1579 

1594 

1604 

1609 

1615 

1637 

1645 



1647 

1662 

1677 

1687 

1692 

1728 

1301 

1817 

1890 

1898 

2371 

2381 


240 3 

2403 

2423 

2433 

24 37 

2447 

2450 






GFR 

182 fr 

1015 

1020 

1029 

1037 

1047 

1057 

1061 

1074 

1079 

1094 



1114 

1135 

1155 

1172 

1139 

1209 

1213 

1250 

1262 

1275 

1289 

1303 


1319 

1336 

1351 

1365 

1385 

177 

1777 

1940 

1942 

1945 

1949 

1956 


1956 

1960 

1961 

2003 

2021 

.*025 

2069 

2081 

2162 

2169 

2296 

2480 

GPR.LS1 

184 1- 

230! 











GPR.LS2 

185 it 

2 316 

2326 

2 330 

2333 








NEGFOUR 

181 rf 

1584 

1699 

1703 

1706 

1713 

2395 

2406 

2409 

2412 



V.’«US 

186 H 

179 3 

1812 










ZERO 

178 A 

1P2C 

1020 

1025 

1037 

1037 

1042 

1053 

1057 

1057 

1067 



1074 

107* 

1090 

1204 

1209 

1209 

1215 

1218 

1218 

1222 

1227 

1232 


1237 

12 42 

1247 

1259 

1271 

1282 

1296 

1402 

1407 

1417 

1420 

1423 


1426 

1429 

1432 

1435 

1440 

1441 

1545 

1570 

1599 

1612 

1618 

1632 


1641 

1659 

1666 

1682 

1725 

1733 

1783 

183C 

1841 

1848 

1885 

1932 


1936 

1942 

1942 

1949 

1949 

1956 

1956 

1961 

1961 

1988 

1992 

1995 


2000 

z003 

2C0 3 

2007 

2011 

2021 

2021 

2021 

2025 

2025 

2025 

2042 


2046 

2104 

2100 

2112 

i\ 16 

2119 

2124 

2128 

2137 

2140 

2197 

2200 


2?47 

2 25 3 

2259 . 

2364 

2368 

2376 

2471 

2474 

2480 

2480 



BMUX SEL 

186 












ADDERCTX 

191 ft 

1047 

1061 

1079 

1262 

1275 

1289 

1770 

1777 

1984 

2039 



2069 

2031 

216? 

2169 

2230 

2235 

2241 






CPC 

192 l! 

1830 











DMUX.lfcF 

194 m 

9 98 

1004 

101? 

102 0 

1037 

1053 

1057 

1067 

1074 

1094 



11 05 

1114 

1125 

1136 

1145 

1155 

1163 

1172 

1181 

1189 

1197 

1204 


1 2C9 

1215 

1218 

1282 

1296 

1303 

1311 

1319 

1328 

1336 

1345 

1351 


1360 

1368 

1377 

13 as 

1393 

1942 

19 49 

1956 

1961 

1995 

2000 

2003 


2021 

2021 

2025 

2025 

204? 

2045 

2247 

2253 

2259 

2430 



DMUX.rMD 

195 « 

1020 

1037 

1057 

1074 

1209 

1218 

1942 

1949 

195 6 

1961 



2003 

2 021 

2025 

2200 

2474 

2480 







HQLDVA 

196 ff 

10 25 

1042 

1090 

1222 

1227 

1232 

1237 

1242 

1247 

1259 



1271 

1402 

1407 

1417 

1420 

1423 

1426 

1429 

1432 

143 6 

1440 

1444 


1545 

178 3 

1341 

1348 

1932 

1936 

•1989 

1992 

2007 

2011 

2104 

2108 


2112 

1116 

2124 

2128 

2197 

2471 







VA 

190 ft 

l c ll 

1^2C 

1530 

157C 

1579 

1584 

1594 

1599 

1604 

1609 



1612 

1515 

1618 

163? 

1637 

1641 

i645 

1649 

1659 

1662 

1666 

1677 


1682 

1687 

1692 

1690 

1703 

1705 

1713 

1725 

1728 

173 3 

1801 

1817 


1865 

1390 

1398 

2296 

220^ 

2316 

2326 

2330 

2333 

2364 

2368 

2371 


23 76 

2381 

2395 

2 40C 

2 40 3 

2405 

2409 

2412 

2428 

2433 

2437 

2447 


2450 












ZERO 

139 *, 

LOi 5 

1020 

1029 

1037 

1057 

1074 

1209 

1218 

1250 

1793 



181? 

1940 

194? 

1946 

19*9 

1956 

1956 

1960 

1961 

2003 

2021 

2025 


2119 

2137 

2140 

2480 









CTX CTL 

^36 tj 












AUTODFC 

21 O U 

1079 

126? 

19 64 

2039 

2069 

2162 

2230 

2235 

2241 



AUTOmc.DEIr 

217 4 

1150 

1167 

1176 

11 b4 

1192 

1203 

1356 

1364 

1372 

1381 



1383 

1397 

2081 

2033 

2085 

2169 

2170 

2172 





DRAM 

212 4 

999 

iOi 2 

1020 

1025 

1037 

1342 

1048 

1057 

1074 

1090 



1100 

1110 

1120 

1131 

1141 

1151 

1209 

1218 

1222 

1227 

1232 

1237 


65 




•V- s* 


CYCLE 


DUG 


Ibnx.kca 

MICK 12 1«(02) 

7- >AY- 

31 15: 

02:16 

V3.73 -- 

VENUS 

Ibox Microcode 



Paye 


Cross kef 

er *nce 

Listinq - 

Fiel J 

Nanes and 

Defined 

Values 






1242 

1247 

1254 

1259 

1271 

1278 

1235 

1295 

1307 

1315 

1323 

1332 


1.14) 

1349 

1402 

11C 7 

1417 

1420 

1423 

1426 

1429 

1432 

1436 

1440 


1144 

1511 

1545 

157 L 

1580 

1586 

1594 

1599 

1605 

1609 

1612 

1615 


1618 

1632 

1637 

1641 

1645 

1649 

1659 

1662 

1666 

1678 

1682 

1589 


1691 

1705 

1701 

1707 

1715 

1725 

1729 

173 3 

1783 

1641 

1848 

1932 


19 30 

1942 

1949 

1956 

1961 

1988 

1992 

1997 

2003 

2007 

2011 

2021 


2023 

20 42 

20 46 

2104 

210 3 

2112 

2116 

2120 

2124 

2128 

2137 

2140 


2197 

22w 1 

2 249 

2253 

2260 

2302 

2311 

2322 

2327 

2330 

2334 

2364 


23bri 

2 37 1 

2378 

238 3 

2397 

2400 

24C 3 

24C6 

2409 

2414 

2428 

2433 


243 3 

2 44 7 

2450 

2471 

2480 








INDIRKCT 

213 1* 

1003 

1061 

1157 

1159 

1165 

1167 

1174 

1176 

1182 

1184 



1190 

119? 

1198 

1200 

1289 

1352 

1356 

1361 

1364 

1369 

1372 

1378 


13oi 

1366 

1389 

1394 

1397 

1522 

1795 

1802 

iei3 

1819 

1831 

1885 


1892 

IB99 

20 3 G 

2172 









UNWIN!) 

213 4 

1770 

1777 










WORD 

214 * 

153? 

• 










ID 

379 












H l ’A MT n JN 

383 h 

997 

1062 

1009 

1015 

1024 

1034 

1041 

1045 

1051 

1060 



1066 

1076 

1C89 

109 3 

1103 

1113 

1124 

1134 

1144 

1154 

1162 

1171 


1179 

1167 

1195 

1203 

1212 

122 6 







BQA^ORK 

392 IJ 

1233 

l?3o 

1241 

1246 

1250 

1254 

1258 

1262 

1266 

1270 



1275 

1278 

1262 

1289 

1291 

1295 

1299 

1302 

1307 

1310 

1315 

1318 


1323 

1^27 

1 33 2 

1335 

1340 

1343 

1348 

1355 

1356 

1359 

1364 

1367 


1372 

1376 

1381 

1384 

1389 

1 392 

1397 

1101 

1406 




INDFXPCJRK. 

361 ff 

1222 











NORMAL. 

360 ff 

1117 

1420 

1423 

1426 

1429 

1432 

1436 

1440 

1444 

1511 



1522 

153 2 

1545 

1571 

1571 

153C 

1586 

1586 

1594 

1599 

1605 

1609 


161 ? 

1615 

1618 

1632 

163? 

1637 

1641 

1641 

1646 

1649 

1659 

1659 


i 6o2 

1666 

1666 

1678 

16b2 

1689 

1693 

1700 

17C3 

1707 

1715 

1715 


1725 

1729 

1733 

1771 

1779 

1783 

• 1796 

1804 

1814 

1821 

1833 

1941 


1848 

1 887 

1»93 

19C1 

1932 

1936 

1942 

1949 

1956 

1961 

1984 

1988 


1992 

1997 

20u3 

29C7 

2011 

•2021 

2025 

2039 

2042 

2046 

2076 

2085 


2104 

2108 

2112 

2116 

2120 

2 L24 

212P 

2137 

2140 

2164 

2172 

2197 


2201 

*232 

2237 

2243 

2249 

2253 

2260 

2302 

2311 

2322 

2327 

2330 


2334 

*364 

2364 

2 3b8 

2366 

2373 

2378 

2378 

2363 

2397 

2397 

2400 


210 3 

2406 

2405 

2414 

2414 

2428 

2428 

2433 

2433 

2438 

2438 

2447 


2450 

247! 

2480 










UNSTALL 

404 ft 












NOP 

405 » 

999 

1006 

1012 

1020 

1025 

1037 

1042 

1048 

1057 

1063 



1074 

1885 

1090 

1100 

1110 

1120 

1131 

1141 

1151 

1159 

1167 

1176 


1184 

1192 

1200 

1209 

1218 

1222 

1227 

1232 

1237 

1242 

1247 

1254 


1259 

1 'b6 

1271 

1278 

1265 

1291 

1299 

1307 

1315 

1323 

1332 

1340 


1348 

1356 

13b4 

1372 

1381 

138y 

1397 

1402 

1407 

1417 

1420 

1423 


1426 

1429 

1432 

1435 

1440 

1444 

1511 

1522 

1532 

1545 

1571 

1580 


1586 

1594 

1593 

16C5 

16C9 

1612 

1615 

1618 

1632 

1637 

1641 

1646 


1649 

1659 

1 562 

1666 

1678 

1682 

1689 

1693 

1700 

1703 

1707 

1715 


1725 

1729 

1733 

177! 

1779 

1783 

1796 

1804 

1814 

1821 

1833 

1841 


1946 

1889 

1593 

1901 

1932 

1936 

1942 

1949 

1956 

1961 

1984 

1983 


199? 

1997 

2003 

2007 

2011 

2021 

2025 

2039 

2042 

2046 

2076 

2085 


2104 

2108 

2112 

2115 

2120 

2124 

2128 

2137 

2140 

2164 

2172 

2197 


2201 

2232 

2237 

2243 

2249 

2253 

2260 

2302 

2311 

2322 

2327 

2330 


2331 

2161 

2363 

2373 

2378 

2383 

23 97 

2400 

2403 

2406 

2409 

2414 


2 42 8 

243 3 

243 3 

2447 

2450 

2471 

2480 







SUP KS 406 

220 a 


b6 


GPfl SPG 
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M1CRG2 1 
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Ibox Microcode 
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• 

• 

y 

Cross Reference 

List irn 

- Field 

Names an d 

Defined 

Values 







EXPLICIT 

235 n 












• 

INDEX 

2?8 4 

2296 

*305 

2316 

2326 

2330 

2333 







1STREAK 

227 « 

999 

1306 

1012 

1915 

1025 

1029 

1042 

1048 

1057 

1063 




1074 

1085 

1090 

1100 

1110 

1120 

1131 

1141 

1151 

1159 

1167 

1176 

« 


1184 

1192 

1200 

1209 

1218 

1222 

1227 

1232 

1237 

1242 

1247 

1250 



1259 

i 26b 

1271 

1278 

1285 

1291 

1299 

1307 

1315 

1323 

1332 

1340 



1343 

1356 

1364 

1372 

1381 

1389 

13 97 

1402 

1407 

1417 

1420 

1423 

% 


1426 

1129 

1432 

1436 

1440 

144 4 

1511 

1522 

1532 

1545 

1571 

1580 



158b 

159 4 

1599 

1605 

1609 

1612 

1615 

1618 

1632 

1637 

1641 

1646 



1649 

1659 

1662 

1666 

1578 

1582 

1689 

1693 

1700 

1703 

1707 

1715 

«' 


1725 

1729 

173'' 

1763 

1796 

1304 

1814 

1821 

1833 

1841 

1848 

1887 



1893 

1901 

1932 

1936 

198* 

1988 

1992 

1997 

2003 

2007 

2011 

2021 



20 25 

2039 

2342 

2046 

2104 

2108 

2112 

2116 

2120 

2124 

2128 

2137 

• 


2140 

2197 

2 201 

*232 

2237 

2243 

2249 

2253 

2260 

2364 

2368 

2373 



2378 

2383 

2397 

2409 

2403 

2406 

2409 

2414 

2428 

2433 

2438 

2447 



^450 

2 171 

2480 











PREVADD 

232 fc 

2"69 

2061 

* 1 62 

2169 









prevadd+i 

230 H 

19 40 

1945 

1956 

i960 









RI.06_UNWI KD 

234 ft 

1770 

1777 











CFRPFG 

81 « 













RO 

82 '! 













R1 

83 » 













R2 

84 a 













K3 

66 a 













R4 

8b a 













R5 

87 a 













R6 

83 to 













R7 

69 * 













R8 

90 * 













P9 

91 a 













RA 

92 f ! 













kB 

93 a 













RC 

94 4 













RD 

95 « 













P. E 

96 9 













RF 

97 ft' 













GPRREC10 

IOC ?! 













CPRPEC32 

99 Jf 













TB HOLD 

40C * 






• 







HOLD 

402 I, 













NOHOLD 

401 a 

999 

100 6 

1012 

1C2C 

1025 

1037 

1042 

1048 

1057 

1063 




1074 

1065 

1090 

HOC 

1119 

1120 

1131 

1141 

1151 

1159 

1167 

1176 



11 b4 

119/ 

1200 

1209 

121 a 

1222 

1227 

123? 

1237 

1242 

1247 

1254 



1259 

1266 

1271 

127 8 

1285 

1291 

1299 

1307 

1315 

1323 

1332 

1340 



1348 

1356 

1364 

137? 

1381 

1389 

1397 

1402 

1407 

1417 

1420 

1423 



1426 

1429 

1432 

1436 

1440 

1 .44 

1511 

1522 

1532 

1545 

1571 

1580 



1886 

1594 

1599 

1605 

1609 

161 2 

1615 

1618 

1632 

1637 

1641 

1546 



1849 

1659 

1662 

1665 

1678 

168 9 

1689 

1693 

1700 

1703 

1707 

1715 



1725 

1729 

173J 

1771 

1779 

1783 

1796 

1804 

1814 

1821 

1833 

1841 



1848 

1887 

189 3 

3 9C1 

1932 

1 336 

1942 

1949 

1956 

1961 

1984 

1988 



1992 

199'' 

2003 

*0 07 

2011 

*021 

2025 

2039 

2042 

2046 

2076 

2085 



21C4 

*103 

2112 

2116 

2120 

2124 

2128 

2137 

2140 

2164 

2172 

2197 



2201 

2232 

223 7 

2243 

2249 

2253 

2260 

2302 

2311 

232 2 

2327 

2330 



2334 

2364 

^368 

237 3 

2378 

2383 

23S7 

2400 

2403 

2406 

2409 

2414 



2428 

243 1 

*438 

24 47 

*450 

2471 

2480 







z 


vl» 


e 
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t 
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? 
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IrJPK CTL 

144 V 












[FJPK 

1150 ff 

1722 

1545 

1605 

1546 

1904 

1892 

1900 

1961 

1984 

2025 



2039 

2 i<r 

2 363 

2368 

2428 

2450 







IMMEDIATE 

i4u r 

1051 

1232 

1212 









MEftOfcY 

146 l 

1^36 

1037 

1C 7 2 

1071 

1083 

1085 

1098 

1100 

1108 

1110 



1118 

1120 

1129 

1131 

1139 

1141 

1149 

1151 

2075 

2076 

2299 

23C2 


2308 

231! 

2319 

2322 

2478 

2480 







NLIP 

145 i- 

994 

1006 

1012 

1025 

1042 

1048 

1063 

1090 

1159 

1167 



1176 

i 1 84 

1192 

1 200 

1227 

123? 

1237 

1242 

1247 

1254 

1259 

1266 


1271 

1?7B 

1785 

1291 

1297 

1307 

1315 

1323 

1332 

1340 

1348 

1356 


1364 

137? 

1381 

1389 

139? 

1402 

1407 

1417 

1420 

1423 

1426 

1429 


143 2 

1436 

144C 

144-1 

1511 

1522 

1532 

1571 

1580 

1586 

1594 

1599 


1609 

1612 

1615 

1610 

1632 

1637 

1641 

1649 

1659 

1662 

1666 

1678 


1682 

1689 

1693 

1700 

1703 

1707 

1715 

1725 

1729 

1733 

1771 

1779 


1783 

17S6 

1814 

1821 

1833 

1841 

1349 

1887 

1932 

1936 

1956 

1989 


1992 

1997 

2007- 

2011 

2021 

2042 

2046 

2085 

2104 

2103 

2112 

2116 


2121 

2120 

2137 

2164 

2172 

2197 

2201 

2232 

2237 

2243 

2249 

2253 


2 ?o0 

2327 

2330 

2 334 

237H 

2383 

2397 

2400 

2403 

2406 

2409 

2414 


2433 

243 P 

2447 

2 471 









QUAD 

14 9 t 

1 Ml 

1948 

200 ? 

2119 

2372 







ftEG TS f r.F 

14/ * 

1017 











MARK 

413 # 












LIFE 


499 

1006 

1912 

1020 

1025 

1037 

1042 

1048 

1057 

1063 



1071 

1 0 a c 

1C90 

1100 

1110 

1120 

1131 

1141 

1151 

1159 

1167 

1176 


1184 

1142 

1700 

1209 

1219 

1222 

1227 

1232 

1237 

1242 

1247 

1254 


1259 

1266 

1271 

1278 

1285 

1291 

1299 

1307 

1315 

1323 

1332 

1340 


13 4 3 

135o 

1364 

1372 

i 3bl 

1389 

1397 

1402 

1407 

1417 

1420 

1423 


1426 

1420 

1132 

1436 

144G 

1444 

1511 

1522 

1532 

1545 

1571 

1560 


1536 

1594 

1599 

1605 

1609 

1612 

1615 

1618 

1632 

1637 

1641 

1646 


1649 

1659 

166.3 

1666 

1678 

1682 

' 1689 

1693 

1700 

1703 

1707 

1715 


17 25 

1729 

1733 

1771 

1779 

1783 

1790 

1804 

1814 

1921 

1933 

1941 


1848 

1837 

1P93 

1901 

193? 

■1936 

1942 

1949 

1956 

1961 

1964 

1988 


1992 

1997 

2003 

2007 

2011 

2021 

2025 

2039 

2042 

2046 

2076 

2085 


2104 

2108 

2112 

2116 

2120 

2124 

2128 

2137 

2140 

2164 

2172 

2197 


2201 

2232 

222 J 

2243 

2249 

2253 

2260 

2302 

2311 

2322 

2327 

2330 


2334 

2364 

23b8 

^373 

2378 

2383 

2397 

2400 

2403 

2406 

2409 

2414 


2428 

213 3 

2438 

2447 

2450 

2471 

2480 






UK' 

415 « 












MCF 

295 1} 












CONDITIONAL 

296 ,1 

1029 

1037 

1067 

1074 

1079 

' 1085 

1093 

1100 

1103 

1110 



1113 

1120 

1124 

1131 

1134 

1141 

1144 

1151 

2070 

2076 

2296 

2302 


230H 

2311 

2319 

2322 

2475 

2490 







IB.FILL.IRF 

3 22 ,1 

1303 

1813 

139 0 

1898 








IB.FILL.OP 

318 fl 

1005 

L796 

1814 

1332 

1886 







NOP 

299 u 

999 

1013 

1020 

1025 

1042 

1049 

1057 

1063 

1090 

1209 



1215 

1227 

1227 

1232 

12 j7 

1242 

1247 

1254 

1259 

1266 

1271 

1278 


1285 

1291 

1299 

1307 

1316 

1323 

1332 

1340 

1348 

1402 

1407 

1417 


1429 

1423 

1425 

1429 

1432 

1436 

1440 

1444 

1545 

1700 

1703 

1707 


1771 

1779 

1783 

1341 

1848 

1932 

1936 

1942 

1949 

1956 

1961 

1984 


198 3 

1992 

1997 

2003 

200 7 

2011 

2021 

2025 

2C39 

2042 

2046 

2104 


2108 

2117 

2116 

<.129 

2124 

2123 

2137 

2140 

2164 

2197 

2201 

2232 


2237 

7247 

2249 

/253 

2260 

2327 

2330 

2334 

2406 

2409 

2471 


KEAG_V_flQP AGE 

314 ^ 

2331 

2 400 

2403 









H'AP_V_NOPA5E.2(vJ 

316 

l c 80 

1677 

1687 

1 69? 

1720 







REAO_V_RCHK 

31b * 

1155 

1159 

1163 

1167 

1172 

1176 

1181 

1184 

11 BS 

1192 



68 




/ 


NO 
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1197 

1200 

1351 

i356 

13t>C 

1364 

1368 

1372 

1377 

1381 

1385 

1389 


1393 

1397 

1598 

1612 

1618 

1631 

1725 

1732 

2083 

2085 

2170 

2172 


2371 

2447 

2450 










RpAD_V_RCWK.2ND 

312 9 

1511 

1520 

1530 

1594 

1604 

1609 

1615 





READ_V_WCHK 

319 ; 












WPITh_V_NOP AGP 

300 .if 

1571 

153 5 

1536 

1632 

1640 

1641 

1653 

1659 

1665 

1666 



1714 

1715 

2364 

2 367 

2368 

2378 

2396 

2397 

2413 

2414 

2427 

2428 


2432 

2433 

2436 

2438 









WRITE_V_NQP AGE.2ND 

303 i> 

1637 

1645 

1649 

1662 








WRITE.vZwC IK 

305 Jf 

1570 

1571 

15B6 

163? 

1532 

1641 

1659 

1666 

1715 

2363 



2364 

2368 

2376 

2378 

2397 

2414 

2428 

2433 

2438 





109 * 

110 » 
111 fr 

H2 t: 
113 fi 
10 b •! 


IB.B.CONDCOMP.bR 

999 


l'l? 


1884 

fi 





IB.P.JDOT 

1782 

f 

1783 


1821 






IB.3.J0PT.RAF 

1025 


1042 


1090 


1227 

1232 

1237 

1242 


1407 


1930 

ff 

1932 


1936 

1988 

1992 

2007 


2124 


*123 








IB.J.UNCOND.BR 

1006 


1897 

9 







IB.NM.ATNc 

10 48 


2063 

7 







IB.NM.AINCDKF 

1063 


2C80 

il 







IB.Nh.FFT 

1037 


107 1 


1085 


1100 

1110 

1120 

1131 


2311 


2322 


2361 

V 

2480 




IP.NM.F ET.OCT AREAD 

2773 


244b 

ft 







IlJ.N*i.FET.QCTA RITE 

2414 


2 431 

4* 







IP.NM.FET.QT.MODIFY 

2383 


2394 

# 







IH.NM.FET.aa.WRTTK 

2377 


2 797 


2426 

H 

2438 




IB.NM.T«M 

1057 


1 9o3 

9 







IB.NM.IMM.'JCTA.PEAD 

2003 


2019 

ff 







IB.NM.IHH.UO.ASRC 

1997 


2038 

& 

r 

2046 






TB.NM.INDEX 

1254 


1266 


1296 


1307 

1315 

1323 

1332 


2232 


2237 


2243 


2295 f* 




IH.NM.INDEX.AINC 

1278 


2160 

i 







IH.NH.IUDSX.AINCDSF 

1291 


2167 

9 







IB.NR.INDEX.INDIRECT 

1356 


1364 


1372 


1381 

1389 

1397 

• 2172 

IB.MM.INDEX.LQC 

2315 

u 

222 1 








IB. NM. INDEX. GO 

2325 

4 

2334 








IB.MM.r NDEXPCPliP 

1281 


2229 

a 







IB.NH.INDEXPCPOP.LQO 

2240 

H 

2 249 








IB. NM. INDEXPCP IP.CO 

2246 

fi 

2260 








IB. MM.INDIRECT.FET 

1159 


1167 


1176 


1104 

1192 

1200 

2085 

IB.NH.LIT 

1209 


121° 


210*. 

u 

n 





IB.NM.LIT.3CTAPEAD 

2120 


213b 

u 







IP.NM.R7 

L029 


19*7 

I! 







18.NH.bN.OCTA 

194? 


1949 


1954 

ff 





ID.UT.F.LDCPC 

1807 

a 

133 3 








I8.UT.M.FREEZE 

1847 

f* 

18 43 








I8.UT.RLdG 

1775 


1779 








IB.UT.U.LASTWRIT5 

1571 


1G66 


164 4 

•f 

1665 




IS.UT.U.JCTAm 

1493 


1724 

u 







IB.OT.U.C l.M 

iOoo 

a 

1737 









1247 

2011 

1259 

2104 

1271 

2108 

1402 

2112 

2116 

1141 

1151 

2076 

2302 


1340 

1348 

2164 

2 201 



2196 ft 


2470 !? 


69 
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1U. . . . . RI 

1689 

1698 ft 

1707 



IB.UT.U.UM.M. ’IR 1 2 

i700 

1712 H 




IP.IJr.U.QQ.MOOrfSI 

1635 if 

1715 




TF. IJT.U.Q0.3 

1603 H 

161H 




X 

1417 « 

1417 




XX 

1420 if 

L42 0 




XXX 

1423 P 

1423 




xxxx 

1426 « 

1 426 




XXXYX 

1 429 !1 

1 1^9 




xxxxxx 

1432 f 

1432 




xxxxxxx 

1435 j 

1436 




xxxxxxxx 

143 9 tf 

1440 




XXAXXXXXX 

1441 f 

1444 



0PVALT0 


269 tf 





FOkCE 

275 4 , 

1520 

1530 

1579 



1729 

! 9*j0 

1945- 

1956 



214 J 

2371 

2381 

2400 


GPP.IMK 

271 |j 

1016 

1055 

1206 


MEMORV 

273 

1031 

1037 

1071 



1117 

1120 

1128 

1131 



2307 

2 311 

231P 

2322 


NOP 

270 f 

999 

10f;6 

1012 



1176 

1184 

1192 

1200 



1266 

1271 

1278 

1285 



1356 

1364 

1372 

1381 



1429 

1432 

1436 

3140 



1632 

1637 

1641 

1646 



1715 

1725 

1733 

1771 



1H4H 

1887 

1893 

19C1 



2046 

2035 

*104 

21C 3 



2232 

2237 

2243 

*249 



2 397 

2 10 6 

2409 

2414 

PARC 


461 * 




PARI 


462 # 




RFC MODE 


257 » 





NG 

258 ij 

999 

1006 

1012 



10 85 

ioyo 

1100 

1110 



1192 

1200 

12C9 

1213 



1259 

1266 

1266 

1271 



1307 

1315 

1315 

1323 



1356 

136 1 

1364 

1372 



1407 

1417 

1420 

142 3 



153? 

1545 

1571 

1580 



1632 

1637 

1641 

1645 



1700 

1703 

170 7 

1715 



1814 

1821 

1833 

1841 



1956 

1961 

1984 

1983 



2042 

2046 

2076 

2085 



2140 

2164 

2172 

2197 



2311 

2 322 

2327 

2330 



240 1 

2406 

2409 

2114 



259 4 

1015 



U3EN 


125 fc 





ACCESS 

132 * 





CONTEXT 

134 t: 

1251 

1265 

1283 


1594 

1604 

1609 

1615 

1678 

1688 

1693 


1960 

1981 

2000 

2021 

2025 

2039 

2119 

2137 

2403 

* 447 

2450 






1213 

1074 

1082 

1085 

1097 

1100 

1107 

1110 


1139 

1141 

1147 

1151 

2071 

2076 

2298 

2302 

2477 

2480 







1025 

104? 

1048 

1053 

1090 

1159 

1167 


122? 

1227 

1232 

1237 

1242 

1247 

1254 

1259 

1291 

1299 

1307 

1315 

1323 

1332 

1340 

13 48 

1389 

1397 

1402 

1407 

1417 

1420 

1423 

1426 

1444 

1511 

1545 

1571 

3586 

1599 

1612 

1618 

1649 

1659 

16 62 

1666 

1682 

1700 

1703 

1707 

1779 

17«3 

1796 

1804 

1814 

1821 

1833 

1841 

193? 

1936 

1988 

1992 

1997 

2007 

2011 

2042 

2112 

2116 

• 2124 

2128 

2164 

2172 

2197 

2201 

2 25 3 

2260 

2327 

2330 

2334 

2364 

2368 

2378 

2428 

243 3 

2438 

•2471 






1025 

1037 

1042 

1048 

1057 

1063 

1074 


1120 

1131 

1141 

1151 

1159 

1167 

1176 

1184 

1222 

1227 

1232 

1237 

1242 

1247 

1254 

1254 

1278 

1278 

1285 

1291 

1291 

1299 

1299 

1307 

1323 

1332 

1332 

1340 

1340 

1348 

1348 

1356 

1372 

1381 

1381 

1389 

1389 

1397 

1397 

1402 

1426 

1429 

1432 

1436 

1440 

1444 

1511 

1522 

1586 

1594 

1599 

1605 

1609 

1612 

1615 

1618 

1649 

1659 

1652 

1666 

1678 

1682 

1689 

1693 

1?25 

1729 

1733 

1771 

1779 

1783 

1796 

1804 

1848 

1887 

1393 

1901 

1932 

1936 

1942 

1949 

1992 

1997 

2003 

2007 

2011 

2021 

2025 

2039 

2104 

2108 

2112 

2116 

2120 

2124 

2128 

2137 

220! 

2232 

2237 

2243 

2249 

2253 

2260 

2302 

2334 

2364 

2368 

2373 

2378 

2383 

2397 

2400 

2428 

243 3 

24 38 

2447 

2450 

2471 

2480 


1298 

1306 

1313 

1320 

1329 

1338 

1346 





UMTSC 


IJMTSC? 


rBCX.MCft 

MICROS 
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. 

-j 

i 

i 
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TDox Mcrocode 
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Cross e 
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2163 

2200 

2231 

2236 

2242 








NOBE?, 

13C h 

99 9 

1006 

1012 

l f> 25 

1042 

1043 

1063 

1090 

1159 

1167 



117o 

1184 

1192 

1200 

1222 

1222 

1227 

1232 

1237 

1242 

1247 

1259 


1271 

1273 

1291 

1356 

1364 

1372 

13dl 

13 89 

1397 

1402 

1407 

1417 


1420 

142? 

1426 

1429 

1432 

1436 

1440 

1444 

1511 

1522 

1532 

1545 


154^ 

1571 

15aG 

1586 

1594 

1605 

J.6G5 

1609 

1612 

1615 

1618 

1632 


1637 

164 6 

1646 

1649 

1659 

1652 

1666 

1678 

1693 

1700 

1703 

1707 


1715 

1725 

1729 

1733 

1783 

1796 

1804 

1804 

1814 

1821 

1833 

1841 


1848 

1837 

1B93 

1893 

1901 

1901 

1932 

1936 

1942 

1949 

1956 

1961 


1961 

1984 

1934 

1988 

1992 

2003 

2007 

2011 

2021 

2025 

2025 

2039 


2039 

2042 

2046 

/085 

2104 

2108 

2112 

2116 

2120 

2124 

2128 

2137 


2143 

2140 

2172 

2197 

224° 

2 253 

2260 

2327 

2330 

2334 

2364 

2364 


2368 

2368 

2373 

2397 

2400 

2403 

24G 6 

2409 

2414 

2428 

2428 

2433 


2438 

2447 

2450 

2450 

2471 








Q*0.ACCF53 

131 |I 

1019 

1035 

1337 

1056 

1973 

1074 

1084 

1085 

1099 

1100 



1169 

1110 

1119 

112C 

1130 

1131 

1140 

1141 

1150 

1151 

1208 

1217 


2073 

2076 

2300 

230 2 

2310 

2311 

2321 

2322 

2479 

2480 



QUAD.OCTA 

135 K 

1598 

1641 

1681 

1683 

1996 

2378 

2382 





RLOG_FB 

132 u 

1771 

1778 











332 i,' 












BHUX.CHK.CT* 

362 If 

1054 











CLEAR.CPCVALIO 

366 ft 

997 

1002 

1011 

1794 








COMD.FA.OP.MEM.SEU 

36b i, 

193? 

1046 

1065 

1081 

1095 

1104 

1115 

1127 

1136 

1148 



12 b - 1 

126 4 

1277 

1284 

1297 

13 05 

1314 

1322 

1330 

1339 

1347 


COMDCOMP. BRANCH 

344 ft 

1887 











DTAG.DONE 

359 u 












)TA . :s . 

361 e 












FA.OF.M5M.REQ 

372 J| 

1062 

1156 

1164 

1173 

lib*' 

1188 

1196 

1290 

1355 

1359 



1387 

1376 

1384 

1392 









IB.FLUSH 

341 H 

1817 

1341 










ID.FLUSH.COND 

3 46 ft 

1891 











IB.FLUSH.LD.CPC 

33 o if 

1 804 

1900 










I Nfl.SIJ. CHECK 

355 1, 

1947 

2074 

2082 

2161 

2168 







:»op 

333 ii 

l r .’ 

1209 

1218 

1222 

1417 

1420 

1423 

1426 

1429 

1432 



1436 

l 440 

1444 

1545 

15<? 0 

1594 

1599 

1605 

1609 

1612 

1615 

1618 


1637 

U46 

1649 

1662 

1673 

168 2 

1689 

1693 

1700 

1703 

1707 

1725 


1729 

1733 

1771 

177 9 

1733 

1314 

1833 

1848 

1942 

1956 

1961 

1584 


19*7 

2003 

2021 

2025 

20 39 

2042 

2046 

2120 

2137 

2140 

2201 

2232 


2237 

2249 

2 249 

2 25 3 

2260 

2302 

•2311 

2322 

2327 

2330 

2334 

2373 


2383 

2400 

/403 

2406 

2409 

2447 

2450 

2480 





POPSTAC X 

365 fl 

. >11 

1522 

1532 









RAF 

358 ! 

10^.3 

1040 

1088 

1225 

1230 

1235 

1240 

1245 

1257 

1269 



1400 

I486 

1931 

1935 

1987 

1991 

2006 

2C i 0 

2103 

2107 

2111 

2115 


2123 

2127 











HEAD.IMO 

351 # 

2197 

2471 










HI rL.VA.READY 

334 

1 57C 

1571 

158 4 

1586 

1632 

1632 

1640 

1641 

1658 

1659 



1665 

1666 

1713 

1715 

2363 

2 36 A 

-367 

23 08 

2376 

2378 

2395 

2397 


2412 

4 2 2 .i 

2414 

2427 

2448 

2432 

2133 

2436 

2433 





^’A.O^BUS.P «RITY 

1 L. 4. 

427 7 

1918 

1030 

105? 

1069 

1205 

1214 

1946 

1955 

1959 

2001 



2029 

202 4 

2476 










KOftC E. S?T .SB. E.\ A .PPBUS. PAR l T Y 

443 ft 

1939 










FORCE.SfiT.Sfl.VALID 


436 6 

2301 

2 ?G9 

2320 








INDEX.IMX 


424 g 

1285 

2 243 

2252 

2258 







1 Nil IbIT.SET.S .VALID 


438 ft 

1252 

1263 

1276 

1 2b3 

1294 

1304 

1312 

1321 

1331 



71 
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1 3 j7 

1344 

1354 

1362 

1370 

1379 

1387 

1395 





NOP 

123 A 

999 

1006 

1012 

1025 

1342 

1048 

1063 

1085 

1090 

1100 



1110 

1120 

1131 

1141 

1151 

1159 

1167 

1176 

1184 

1192 

1200 

1222 


1227 

1232 

1237 

1.242 

1247 

1 ?S9 

1271 

140? 

1407 

1417 

1420 

1423 


1126 

1429 

1432 

1436 

144C 

144 4 

1511 

1545 

1571 

1580 

1586 

1594 


159 9 

16C6 

1609 

161? 

1615 

161 9 

1632 

1637 

1641 

1646 

1649 

1659 


16o 2 

1666 

1678 

1 6b 2 

1689 

169? 

1700 

1703 

1707 

1715 

1725 

1729 


1733 

1771 

1779 

1783 

1796 

1BC4 

1814 

1321 

1833 

1841 

1848 

1887 


1093 

1901 

1932 

1936 

1934 

1988 

1992 

1997 

2007 

2011 

2039 

2042 


2046 

2076 

20fa5 

1104 

2108 

2112 

2116 

2120 

2124 

2128 

2137 

2140 


2164 

2172 

2197 

2201 

2232 

2237 

2243 

2327 

2330 

2334 

2364 

2368 


2 373 

2 378 

2363 

2397 

2400 

2 AO 3 

2406 

2409 

2414 

2428 

2433 

2433 


2447 

245^ 

2471 










UTNAP.Clp 

451 j, 

1421 

1531 










UNPACK CTL 

2H3 « 


• 










LITERAL 

286 p 

1217 

1215 










NOP 

234 tf 












SIGN 

235 «l 

9 99 

1006 

1012 

1020 

1025 

1037 

1042 

1048 

1057 

1063 



1074 

108 c 

1G9C 

1100 

1110 

1120 

1131 

1141 

1151 

1159 

1167 

1176 


1164 

119? 

1200 

122 ? 

1227 

123 2 

1237 

1242 

1247 

1254 

1259 

1266 


1271 

i->73 

1265 

1791 

1299 

1307 

1315 

1323 

1332 

1340 

1348 

1356 


1364 

137? 

13o 1 

1389 

1397 

1402 

1407 

1417 

1420 

1423 

1426 

1429 


143? 

1436 

1440 

1444 

1511 

1522 

1532 

1545 

1571 

1580 

1586 

1594 


1599 

1605 

16 C 9 

1612 

1615 

1619 

1632 

1637 

1641 

1646 

1649 

1859 


1662 

16o5 

1678 

1682 

1689 

1693 

1700 

1703 

1707 

1715 

1725 

1729 


1733 

1771 

1779 

i 783 

1796 

1904 

1814 

1821 

1933 

1841 

1848 

1867 


1993 

1901 

1932 

1936 

194? 

1949 

1956 

1961 

1984 

1988 

1992 

1997 


2003 

2 007 

2011 

2021 

292* 

2039 

2042 

2C46 

2076 

2085 

2104 

2108 


2112 

2116 

2120 

2124 

2128 

2137 

' 2140 

2164 

2172 

2197 

2201 

2?32 


2237 

2 247 

^249 

2253 

2260 

2302 

2311 

2322 

2327 

2330 

2334 

2364 


2368 

<; 373 

2378 

2383 

2397 

2400 

2403 

2406 

2409 

2414 

2428 

2433 


2436 

2147 

2150 

2471 

2490 








UNSTALL 

391 It 












NORMAL 

392 n 

999 

x096 

i012 

1020 

1025 

1037 

1042 

1C 48 

1057 

1063 



1074 

1085 

1090 

non 

1110 

112 

1131 

1141 

1151 

1159 

1167 

1176 


1184 

1192 

1200 

1709 

1218 

1222 

1227 

1232 

1237 

1242 

1247 

1254 


1259 

1766 

1271 

1278 

1265 

1291 

1299 

1307 

1315 

1323 

1332 

1340 


1348 

1356 

1364 

1372 

1361 

1389 

1397 

1402 

1407 

1417 

1420 

1423 


1426 

1429 

1432 

1436 

1440 

1444 

1511 

1522 

1532 

1545 

1571 

1580 


15B6 

159 4 

159 9 

1605 

1609 

1612 

1615 

1618 

1632 

1637 

1641 

1646 


1649 

1659 

1662 

1 6bo 

1678 

1682 

1689 

1693 

1700 

1703 

1707 

1715 


1725 

1729 

1733 

1783 

184* 

188 7 

1932 

1936 

1942 

1949 

1956 

1961 


1984 

1988 

1992 

1997 

2003 

2007 

2011 

2021 

2025 

2039 

2042 

2046 


207b 

2 

2104 

2108 

2112 

2116 

2120 

2124 

2128 

2137 

2140 

2164 


2172 

2197 

2201 

2232 

2237 

2243 

2249 

2253 

2260 

2302 

2311 

2322 


2327 

2330 

2334 

2364 

2363 

2373 

2378 

2383 

2397 

2400 

2403 

2406 


2409 

2414 

2428 

2433 

2438 

zA47 

2450 

2471 

2400 




UNSTALL 

393 j 

1769 

1770 

177 5 

1777 

1793 

1901 

1812 

1820 

1830 

1841 



1993 

1901 











UPAR 

463 & 












UTRflP CTL 

15° a 












INDIRECT 

160 fe 

115P 

1106 

1175 

1183 

1191 

1199 

1353 

1363 

1371 

1380 



138'» 

1306 

^084 

2171 









INtilBTT 

159 ft 

99 9 

1306 

1312 

10^0 

1025 

1042 

1048 

1057 

1063 

1090 



72 




s. S» 


IBOX.MCR 


OPERAND 

WBUSRPQ 

CORO 


ICRH2 

IN (0 2) 

7-’ AY 

-64 15: 

02:16 

ross -■efereace 

Listing 

- Field 

‘■ames a 

120 4 

121o 

1222 

1227 

1232 

1 ?7d 

1285 

1291 

1299 

1307 

1417 

1120 

1423 

1426 

14^9 

1545 

1571 

1560 

1566 

1594 

1637 

1641 

1646 

1649 

1659 

1703 

1707 

1715 

172 > 

1729 

1321 

1833 

1H41 

1848 

1887 

1461 

1 964 

1988 

199? 

1997 

2046 

2104 

2108 

2112 

2116 

2201 

223? 

2237 

2243 

2249 

237 3 
2447 

2 379 
2450 

2383 

2471 

2397 

2400 

164 
2297 
247 # 

1033 

2 3 Do 

1070 

^317 

1080 

2474 

1096 

248 fr 

999 

1006 

1412 

1320 

1100 

1110 

1120 

1131 

1141 

1209 

1218 

1 222 

1227 

123? 

1299 

1307 

1315 

1323 

133 "* 

13 97 

140 2 

1407 

1417 

1420 

1511 

1522 

1532 

1545 

L571 

1615 

1616 

1632 

1637 

L641 

1664 

169 3 

1700 

1 70 3 

1707 

1796 

1804 

1814 

1821 

1832 

1Q4? 

1944 

1956 

1961 

1984 

2023 

2939 

2942' 

2046 

2075 

2120 

2137 

2140 

2164 

2172 

22 o 3 

2302 

2311 

2322 

2327 

2397 

218*) 

2400 

2403 

2406 

2409 


249 ti 1047 


ON 


1061 


1079 


1262 


SI 3.73 — VSNUS Ibox Microcode 

■J Defined Values 


Page 73 


1237 

1242 

1247 

1254 

1259 

1266 

1271 

1 315 

1323 

1332 

1340 

1348 

1402 

1407 

1432 

1436 

1440 

1444 

1511 

1522 

1532 

1599 

1605 

1609 

1612 

1615 

1618 

1632 

1662 

1666 

1678 

1682 

1689 

1693 

1700 

1733 

1771 

1779 

1763 

1796 

ld04 

1814 

1693 

1901 

1932 

1936 

1942 

1949 

1956 

2003 

2007 

2011 

2021 

2025 

2039 

2042 

2120 

2124 

2128 

2137 

2140 

2164 

2197 

2253 

2260 

2327 

2330 

2334 

2364 

2368 

2403 

2406 

2409 

2414 

2428 

2433 

2438 

1106 

111b 

1126 

1137 

1146 

2072 


1025 

1937 

1042 

1057 

1074 

1090 


1151 

1159 

1167 

1176 

1184 

1192 

1200 

1237 

1242 

1247 

1254 

1259 

1271 

1285 

1340 

1348 

1356 

1364 

1372 

1381 

1389 

142.3 

1426 

1429 

1432 

1436 

1440 

1444 

1580 

1586 

1594 

1599 

1605 

1609 

1612 

1646 

lb 49 

1659 

1662 

1666 

1678 

1682 

1715 

1725 

1729 

1733 

1771 

1779 

1783 

1841 

1848 

1887 

1893 

1901 

1932 

1936 

1988 

1992 

1997 

2003 

2007 

.011 

2021 

2965 

2104 

2108 

2112 

2116 

2120 

2124 

2197 

2201 

2232 

2237 

2243 

2249 

2253 

2330 

2334 

2364 

2368 

2373 

2378 

2383 

2414 

24 28 

2433 

2438 

2447 

2450 

2471 


1275 


1 2 a7 





I JX. - Cl. 


; r. 


BMUX CHECK ’’ITU CON?*.*? 
BOA CYCLE 


BRANCH ON (CO) AMD ACCISF 

BRANCH ON ACCESo 
BRANCH ON CONTEXT 

BRANCH !JN QUAD JR OCT A 
BRANCH ON SLOG FIRST BIT 
CLEAR CPC VALID 
C3ND IdUF FLU=?H N LOAD CPC 
COND MEM REO 

CONDITIONAL FA Of' MEM 9SQ 

CONTEXT IS -4 4 X 
CONTEXT IS 44 1 

rnNTF JfT IB V y V 

ENABLE OPRUS PARITY CHECK!NO 

ENABLE TRAP [F If HAL INU 

ENABLE TRAP IF UNAL 0" 


FLUSH 

FLUSH K LOAD CPC 
FORCE FA OP HIM OEQ 


FQRCF SET 38 VAL1J K FNA JPPUS 
FORCE SET SCOREBOARD VALID 
GOTO Cl 


HOLD IBUFFER 

TBUF PF.Q FRO?- IBF-PO. 7 

IEUF REQ FROM OP-POST 

1F0PK 


ICR02 

LI;( ) 

7-.M»Y- 

e4 15: 

02:16 

V3.73 -- 

VENUS 

laox microcode 



Page 

ross ><t 

ference 

Liatinq - 

,J acro 

N j nes 








821 i 

1054 











794 tf 

1231 

1236 

1243 

1246 

1250 

1253 

1262 

1270 

1275 

1282 


128 9 

1295 

1302 

1310 

1318 

1327 

1335 

1343 

1355 

1359 

1367 

1376 

13R4 

1392 

1401 

140 5 









700 h 

1019 

1935 

1056 

1073 

1084 

1099 

1109 

1119 

1130 

1140 


11 SO 

1206 

1217 

2073 

2300 

2310 

2321 

2479 





701 R 












703 j, 

1251 

I2b5 

1283 

1298 

1306 

1313 

1320 

1329 

1338 

1346 


21D 3 

2200 

2231 

2235 

2242 








70 4 1 

159 8 

1641 

1681 

1638 

1996 

2378 

2382 





702 h 

1771 

1778 










o2t t, 

997 

iOO 2 

1011 

1794 








814 * 

1 691 











71 o 

1^29 

1067- 

1^7 9 

1093 

1103 

1113 

1124 

1134 

1144 

2070 


n 96 

<£308 

2319 

2*75 









736 fj 

1032 

1046 

1068 

108! 

1C95 

1104 

1115 

1127 

1136 

1148 


125 3 

1264 

1277 

1264 

129 7 

1305 

131* 

1322 

1330 

1339 

1347 


784 ft 

2Gc 3 

21 70 










785 II 

1003 

1157 

1165 

1174 

1182 

1190 

1198 

1352 

1361 

1369 


1378 

i 366 

i.394 

1522 

1795 

1802 

1313 

1819 

1831 

1885 

1892 

1899 

786 ff 

1*32 











73 7 H 

1018 

1030 

1052 

1069 

1205 

1214 

1946 

1955 

1959 

2001 


2020 

2024 

2476 










623 ft 

1158 

1166 

1173 

1163 

1191 

1 ! 99 

1353 

1363 

1371 

1380 


1388 

1396 

2094 

2171 









82 4 ,j 

It 33 

1070 

ioao 

1096 

1106 

1116 

1126 

1137 

1146 

2072 


^297 

2306 

2317 

2 47 4 









812 * 

1 81R 

1941 










811 fl 

1«U4 

1900 










736 If 

1 n 62 

1156 

1164 

1173 

1180 

1183 

1196 

1290 

1355 

1359 


1367 

1376 

1384 

1392 









PARITY 

CHECKIN 

C 8 26 II 

1939 









825 ff 

2301 

2309 

2320 









70S II 

999 

1005 

1012 

1020 

1025 

1037 

1042 

1048 

1057 

1063 


1074 

1065 

109 0 

1100 

1110 

1120 

1131 

1141 

1151 

1159 

1167 

1176 

1184 

1192 

1200 

1209 

1218 

1227 

1232 

1237 

1242 

1247 

1254 

1259 

1266 

1271 

1278 

1281 

1291 

129 9 

13C7 

1315 

1323 

1332 

1340 

1348 

1356 

1364 

1372 

1381 

13 39 

1397 

1402 

1407 

1417 

1420 

1423 

1426 

1429 


1436 

1440 

1444 

1571 

1586 

1618 

1666 

1589 

1693 

1700 

1707 

1715 

1732 

1779 

1783 

1821 

1833 

1848 

1932 

1936 

1942 

1949 

1983 

1992 

1997 

<i003 

2007 

2011 

2046 

2076 

2085 

2104 

2108 

2112 

2116 

2120 

212 4 

2123 

2164 

2172 

2201 

2232 

2237 

2243 

2249 

2260 

2302 

2311 

2322 

2327 

2334 

2373 

2377 

2383 

2397 

2414 

2438 

2480 

827 ft 












719 u 

1803 

1818 

1B90 

1698 








72o „ 

1005 

1795 

1314 

18 3 2 

1885 







70 6 fc 

122 2 

1545 

1605 

1646 

1804 

1392 

19C0 

1961 

1934 

2025 


203? 

2140 

2363 

2368 

2428 

2450 








74 




* 



; I60X.MCR 

MICROS 

I K02) 

7-MAY- 

84 15: 

C 2:14 

% 

• 

f 

Croi-^ e 

f ereact 

Listing - 

‘aero 

Name*- 


IFORK .IF A+R*B*L 

707 fl 

1036 

1072 

1953 

1398 

m> 


2299 

230e 

* 319 

2473 



IFORK IF Qli *0 

7C6 0 

1941 

1748 

2002 

2119 


I FORK IF R* 4«* l 

709 « 

1951 

1203 

1212 


%> 

IFTRK IF v+w+pm*bwl 

719 8 

1017 





ICPP_ IGPr +A 

75o n 

1Q61 

1289 




IGPR_TbPR+CTX 

751 A 

1747 

1275 



e 

IND P X CYCI.i 

7 93 * 

1222 





INDFX IMMEDIATE DRAM 

739 

1285 

2243 

2252 

2258 


INHIBIT SET SCOREBOARD VALID 

S2b a 

1252 

1263 

1276 

1289 

o 


I J 44 

1354 

1362 

1370 

1379 


INHIBIT STALLS 

329 H 

1769 

1776 

1793 

1801 


LITERAL UNPACK OPBUS 

«04 r. 

1 7 

1216 



• 

NARK 

«30 it 






MOV 2(RC1) VA 

68. It 






NOV 2(RC J ) VA KEQ ’BUS 

t>68 h 






MOV 4 (RC 3) '/A 

635 8 






MO'/ 4 ( R C I) V\ < BUS 

691 t, 






MTJV RC J VA 

676 1 






MOV RCI VA PSQ VRUS 

679 |! 






NO OPBUS UNPACK 

603 It 






NO SCflkEUUARD CHECK 

6 31 n 

1947 

2074 

2082 

2161 


OPVALTD 

740 „ 

1520 

1530 

1579 

1554 



17*9 

194 0 

1945 . 

1356 

1960 



21 47 

2371 

2 381 

2400 

240 1 


OPVALID IF » + r?H*AL 

74 2 li 

1931 

1071 

1082 

1097 



2298 

2307 

2318 

2477 



OPVALID IF R + (MV*RN) 

741 r 

1916 

10b5 

1206 

1213 


READ 

721 « 

1154 

1163 

1172 

1181 



1385 

2459 

1393 

1598 

161? 

161* 


RFAD.2ND 

721 * 

1511 

1520 

1539 

159 4 


RE AD. NOP ACc. 

724 j. 

c381 

24U0 

2403 



READ.NOPAGE.2ND 

725 if 

158 0 

1677 

168 7 

1692 


READ.WCHK 

723 11 






RESFRVFD ADDRESSING FAULT 

743 „ 

1023 

1040 

1083 

1225 



1400 

1405 

1931 

1935 

198^ 



21*3 

2127 





RETURN 

711 * 

1511 

1522 

1532 



STALL UNTIL IHU MDRCSP 

72o ft 

2197 

2471 




UNWIND RLOG E'lT^Y 

632 

1773 

1777 




UTRAP CIP 

634 ,, 

1521 

1531 




VANILLA CYCLE 

795 «f 

997 

1002 

1*09 

10.4 



1078 

1989 

1993 

1193 

.113 



j. 187 

11 * 5 

1203 

1212 

122 b 


VANILLA RWOOE CYCLE 

796 }; 

1015 





VA_C 

75b i, 

2119 

2137 

2140 


• 

VA_AMUXPC+IBUFFET DATA 

759 ft 

996 

1004 

1010 

1105 



1328 

134F 

1360 

1377 

1393 




V3.73 


Vr. JUS Ibox Microcode 


Page 


noa 

1118 

1129 

1139 

1149 

2075 

2372 







1294 

1367 

1304 

1395 

1312 

1321 

1331 

1337 

1312 

1320 

1830 

1341 

1893 

1901 


2168 

160 4 

1609 

1615 

1678 

1688 

1693 


1934 

2000 

2021 

2025 

2039 

2119 

2137 

2447 

1107 

2450 

1117 

1128 

1138 

1147 

2071 



1109 

i 197 

1351 

1360 

1368 

1377 


! 581 

1725 

1732 

2083 

2170 

2371 

2447 

1601 

1609 

1615 





1729 







1230 

• 1235 

1240 

1245 

1257 

1269 


1991 

2006 

2010 

2103 

2107 

2111 

2115 


1034 

1121 

1041 

1134 

1045 

1144 

1051 

1154 

1060 

1162 

1066 

1171 

1179 

1125 

1145 

1163 

1181 

1197 

1311 




TfiOX .-Ci 


VA_AMUXPC-CTX 

VA_CPC 

VA.GPRCPP^VALD+1) 

VA_IB(JFFF.R DAT* 

V A_ T GPk 

VA_inPR(PF£VADD)-4 
VA_IGPk(P 3-.\,APD)-CTX 
7A_IGPP+ISUFFRk "ATA 

V A_1 G?t\_ IGPP-CT X 

V A_ TMD 
VA_'/A 

VA_VA+i( I>iC"X CPP) 

VA VA+4 


V A_VA+ 4(IND C X c?ri) 
VA_VA+ IND^.X GPH 

V A_VA-4 

VA_xfins 

WATT FOP CC 7ALTU 
WRITE 

WRITE VA P*2 ADY 
WRITF.NOPAGS 
WRITE.Nfl? AGE.2«b 


ICRH2 

1 N(02 > 

7-xAY— 

8 4 15 

: o 2:16 

V3.73 -- 

VENUS 

Ijox Microcode 



Pag 

rois ve 

fe renc5 

Listing - 

v acr o 

Names 








757 ft 

x984 

2039 

2230 

2235 

2241 







75 b ft 

1830 











76C f 

1040 

1945 

1956 

1960 








761 It 

1053 

1067 

1204 

1215 

1282 

1296 

1995 

2000 

2021 

2025 


2042 

2045 

2247 

2253 

2259 








762 ft 

1015 

1029 

125 j 









763 H 

2081 

2169 










765 n 

2 369 

2162 










767 H 

1094 

1114 

1136 

1155 

1172 

O*- 

OD 

f 4 

r-« 

1303 

1319 

1336 

1351 


1368 

17 85 











776 ft 

107 5 

1262 










75b 

220C 

2474 










755 ft 

1 c 70 

1699 

161? 

1618 

1632 

16 41 

1659 

1666 

1682 

1725 


1733 

1865 

*:3o4 

2 368 

237b 








77i s 

2336 











772 ft 

1611 

1520- 

1533 

1579 

1594 

1604 

1609 

1615 

1637 

1645 


16<*9 

156" 

1677 

1687 

169? 

1728 

1.301 

1817 

1890 

1898 

2371 

2381 

2400 

2403 

2428 

2433 

2437 

2447 

2 450 






773 * 

2316 

2326 

2 33 3 

2333 








770 * 

2296 











774 4 

1584 

1699 

1703 

1706 

1713 

2395 

240 6 

2409 

2412 



777 ft 

1793 

1812 










813 ft 

1837 











727 ft 

j.570 

1632 

2363 

2376 








744 3 

1573 

1661 

1632 

1640 

1658 

1565 

1713 

2363 

23o7 

2376 


2395 

2412 

2427 

2432 

2436 








72 8 fc 

1585 

1640 

1558 

1665 

1714 

2367 

2396 

2413 

2427 

2432 


2436 












72 5 3 

1537 

1645 

164 9 

1662 









76 




? lEnX.f<CR 

"IICRC2 

1 4(02) 

> 

Cross keferance 

IFQPKHIGH 

97*? ii 

993 

TFORKLUi 

973 n 

993 

MAINHIGH 

977 „ 

1503 

MATNLDW 

976 H 

1301 


7-rfAY-64 15:02:16 73.73 

Listing - Expression Manes 


VK“US Tbox Microcode 


Page 


77 




nsnx.. c? 


VFNUS I do x •'icrocode 


MlCkUi I 
Location 


/Location 

G/B 

1/9 

2/A 

I 

000 

1586 

1599 

1571: 

I 

008 

1532: 

1814: 

1756: 

I 

010 

1932= 

1615 

. ' 

I 

016 

1059 

1662 

1666 

I 

020 

198 4= 

1725 

1988 = 

I 

028 

1729 

1733 

18"-’, 

I 

030 

210 4= 

18 93 

21Cb = 

I 

038 

1901 

1956 

1961 

I 

040 

2076 

20 85 

2364 = 

I 

048 

2140 

2164 

2172 

I 

05C 

2334 

2403 

2406 

I 

058 

2450 

2471 

2480 

I 

060 - 067 

Unused 



I 

068 




I 

070 - 077 

Unused 



I 

078 

2232= 

2237 = 

2 24 3 = 

T 

080 - 087 

Unused 



f 

n 88 

2302= 

2311 = 

2322 = 

I 

090 - 0 97 

Unused 



T 

098 




I 

0 AC - 0A7 

Unused 



I 

0A8 




I 

0R0 - 0R7 

Unused 



I 

QB8 




I 

oco 

1192: 

1141: 

1176: 

I 

OCR 

1085: 

1037: 

10 20: 

1 

0D0 

1200: 

1151: 

1 : • • : 

I 

0D8 

1090: 

1042: 

1025: 

I 

oso 

1389: 

1340: 

1372: 

I 

0 E8 

1266: 

1254 : 

12 42 : 

I 

0*0 

1397: 

1348: 

1381: 

I 

0F8 

1271: 

1259: 

1247: 


j2) 

7-M/V- 

64 15:02 

: 15 

V 3.7 3 

Line 

Number Inaex 



3/6 

4/C 

5/L 

6 /c. 

7/F 

i c L0 : 

1612 

1594 : 

1632: 

1676 : 

1833: 

1511: 

1522: 

1771: 

1841 : 

1637 

1936= 

1942 = 

1641 

1949= 

1605 = 

1562 

1707 

1715 

1609 = 

1992= 

1997 = 

2003= 

2C07= 

2011 = 

i646= 

1821 

1448 

1667 

1649 = 

2112 = 

2116 = 

2120 = 

2124 = 

2128 = 

1689= 

2021 

2025 

2046 

1693 = 

236« = 

Z137 

2 37 3= 

2379= 

2383 = 

1700 = 

2197 

2201 

2260 

1703 = 

2409 

2414 

^438 

2447 

1779 = 
17d 3 = 

2 >39 = 

• 



2042 = 

27 4 0= 

* 253= 




2327 = 

2330 = 




2397= 




2400 = 

2 12 3= 




243 3 = 





1545: 

1120 : 

1159: 

1100 : 

1063: 

1048; 

12 .2: 

13C9: 

1417 

1420 

999: 

1131: 

1167: 

1110 : 

1074: 

1057: 

1227: 

1218: 

1423 

142 > 

1429 

1323: 

1356: 

1307: 

1291: 

1278: 

L 232: 

1402: 

143? 

1436 

1006: 

1 332: 

13 o 4: 

1315: 

1299: 

12S5: 

1237: 

1407: 

1440 

144-s 

1012 : 




V3.73 


ViUS Tbox i- rcrocode 


Page 


/ 

/ 


IUnx.MCr 


* 1 oi u 5 not 
in bounds 


IPOXDSF 0 

T50XMACKG 0 

IBOXCODi 173 

Used 173 

Remaining 


MICRD2 lh(02) 7“M * Y—84 15*.:2:i6 

T-code •'icrouord Summary 


Total microwords used in memory l: 173 
Total microwords remaining in memory 1: 0 
Highest address used in memory T: OF? (hex) 




TBQX.MCK 


MICRO2 1N<02) 7-MAX-64 15:02:16 V3.73 -- VENUS Ibox microcode 

Summary 


Page 


; The files user? in thus assembly are: 
IBQXDEF.MTC 
I b n Y M A C P 0 . M T c 
IBGXCODE.MIC 


Pass 1 warnings: 0 Pass 

(Jnsplit. Binary Linas 
Pass 1 errors: 0 Pass 


7 warnings: 
0 

2 errors: 


0 


0 



